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Preface
This book is the result of extensive studies by the authors in the
fields of research in, and analysis and design of, the system of
management of production organizations under a socialist econ-
omy.
The management of the national economy in the USSR is
developed on a planned basis. This work is part of the general
state-sponsored strategy of economic development which is dis-
cussed and laid down by the Congresses of the CPSU (Communist
Party of the Soviet Union) and is then translated into concrete
decisions of the government and other bodies of economic and
regional management.
The general policies on management improvement are closely
scrutinized by these bodies, the leaders of the Party and the
State, and the Soviet press. In the recent years this work has
acquired special importance. The party and economic management
of all levels, scientists, and experts are faced with the task of
introducing, in a short period of time. radical changes in the plan-
ning and operating, creating thereby a holistic management sys-
tem based on scientific recommendations and effective practical
experience.
The adoption of state decisions and the elaboration of guide-
lines and methodological material in the field of management is
usually accompanied by the collection and summarization of a
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great number of proposals from different levels of industrial
management, from trade unions at amalgamations and enterprises,
from numerous research and engineering organizations of the
USSR Academy of Sciences, from ministries and other government
agencies, and from higher education institutions. Change in the
organizational structures and management systems for the
national economy are the subject of decisions at the highest lev-
els of government, which take into account the complete range of
relevant factors.
The distinguishing feature of the work on improving the
management organization in the USSR is that it is based on exten-
sive developmental research in this field.
The study. whose results are presented in this book. is a
result of such a combination of academic research, elaboration of
guidelines. and applied projects, which aimed to develop a sys-
tems framework for the analysis and design of management struc-
tures for economic organizations. as well as to assist a great
number of managers and staff specialists in the solution of the
manl'l.gement organizational problems that they face.
The history of the writing of this book goes back to the
beginning of the 1970s when a group of researchers. headed by B.
Milner with the active participation of the other two authors, was
set up at one of the institutes of the USSR Academy of Sciences.
The group faced the task of working out and putting into effect a
research and development program in the field of management,
based on studies of theory and worldwide experience in designing
management organizational structures which would provide practi-
cal results.
In the course of the research it was discovered that in
management science the problem of designing organizational
structures for social systems, such as economic organizations and
goal-oriented programs, had. in most cases, never been solved
systematically but only partially or indirectly. An empirical
approach dominated the design of management organizational
structures. and its characteristic "trial and error" method, rely-
ing heavily on the experience and intuition of practicing
managers and their intimate knowledge of real conditions of pro-
duction and management processes in specific organizations,
played a more important role than the science of organizational
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design. Analogies, imitation of the management structures of the
most successful organizations, and expert judgments on the appli-
cability and efficiency of various organizational forms were widely
used. Although the empirical approach provided excellent results
in some cases, it did not permit the wide use of modern scientific
techniques of organizational development. It was based mainly on
already-tested experience and required a great number of highly
skilled consultants. Nor did it help to fulfill the task of consider-
ably improving organizational management in all the links of the
national economy in the shortest possible time.
Of course, management science continued to search for
answers to the following questions: How is the problem of design-
ing management structures to be approached? What organiza-
tional variables are subject to manipulation and change in the
course of management organizational design, improvement, and
development? What methods should be proposed for the diag-
nosis, analysis, and solution of organizational problems? How are
research-based methods that have practical applicability to be
developed?
An interesting approach to the study and design of manage-
ment structures, which is rather effective under certain cir-
cumstances, was adopted during the 1960s in the USSR. This
approach may be described as "prescriptive-functional". It
includes the following steps:
(1) To identify and clearly define the functions that the manage-
ment of a typical production organization performs.
(2) To conduct a broad survey of industrial organizations in
order to obtain quantitative characteristics of the actual
functions performed by management units, the number of
managerial and administrative personnel at these units rela-
tive to the size of the enterprise, the type of technology,
economic indexes, etc.
(3) To calculate the correlations between these quantitative
characteristics of the production and management subsys-
tems.
Using these data progressive norms were set for the number of
managerial and administrative personnel in enterprises in most
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branches of the national economy. The application of these norms
played an important role in rationalizing the management organi-
zation of many enterprises.
However, this approach. although widely used, had several
deficiencies. In particular. it took into account only a limited
number of parameters of the organizational management system
and it was confined to the statistical methods of study and
analysis of management structures of industrial enterprises that
were already in operation. It therefore produced practically
nothing that could be used to solve either the problems of
management-structure design for new economic entities (large
amalgamations, goal-oriented programs, etc.) or the problems of
adaptation of existing management systems to changing condi-
tions. Thus. this prescriptive-functional approach has only lim-
ited application in the present economic environment.
The other approach which was widely used in the USSR, as
well as in other countries (especially in connection with the
development of computerized management-information systems).
may be described as "functional-technological". Under this
approach. management structures and methods were adapted to a
computerized management information system and its functional
subsystems (production. finance. sales. etc.). which were taken as
the new basic management technology. This approach has certain
strengths which make it useful for the solution of problems deal-
ing with the improvement of the management organization in
separate functional subsystems and organizational units. How-
ever. it is of little use as an aid to improving the structure of
either the organization as a whole or of its major managerial
processes. In addition. it ignores almost completely the role of
human factors and social and psychological relationships in orga-
nizations.
Generalization of both Soviet and foreign theories and prac-
tice of management-structures design shows that the whole range
of approaches to this problem advocated by different schools may
be reduced to four basic types:
(1) Synthesis of the management structure from functional
building blocks. using classical management principles
and/or mathematical models.
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(2) Development of the management structure through the
design and rationalization of management processes, such as
planning, decision making, and information processing.
(3) Improvement of the management structure through the
"organizational development" techniques of changing organi-
zational behavior, climate. interpersonal relationships,
leadership styles, etc.
(4) "Situational choice" of the most appropriate management
structure for the particular environment of a given organiza-
tion, which is based on the ideas of a contingency approach,
comparative research, typologies of organizational forms,
etc.
Each of these approaches deals with only one of the major dimen-
sions of the very complex phenomenon that is the modern organi-
zation. They all have their advantages, shortcomings. and most
valuable spheres of application.
Concurrent with these approaches. which have a predom-
inantly monodisciplinary character, in the 1960s and 1970s. both
in the USSR and abroad. the methodology of systems analysis was
actively developed. The distinguishing feature of this methodol-
ogy is a multifaceted, multidisciplinary consideration of complex
sociotechnical systems. The methodology seeks to take into
account all the intricacies of the internal structures and
processes of such systems. as well as the whole set of their rela-
tionships with the external environment.
For such complex social systems as production organizations,
branches of industry, and the national economy as a whole. the
systems approach is the only way to solve effectively the organi-
zational problems that arise from the influence of various techno-
logical, economic, social, and other factors. Accordingly, the
authors have focused their efforts on the application of the meth-
odology of systems analysis to the design and improvement of
management organizational structures.
An important impetus to research in this field was the crea-
tion of IlASA (the International Institute for Applied Systems
Analysis), with which the authors have cooperated from the time
of its foundation. The IIASA Management and Technology
research project corresponded to a large degree with the
xiv PREFACE
authors' personal research interests from 1973 to 1979. Our par-
ticipation in a number of projects studying the management sys-
tems of large-scale goal-oriented programs in the USA. USSR.
Japan. and the UK over the period 1975-1977 was especially help-
ful. because it allowed us to single out some principles of organi-
zation of program management and to make useful comparisons and
generalizations.
It should be emphasized, however. that the main objective
during the first stage of the work of our research group was more
pragmatic than theoretical. The intention was not to develop new
theories or models of organizational systems. but to create a con-
ceptual framework in which the ideas of the systems approach
and the available repertoire of scientific techniques could be
applied to the solution of practical problems of the design and
improvement of management systems.
For just this purpose, from 1972 to 1977 attempts were made
to apply some general ideas of the systems approach to the design
of management structures for large production enterprises. in
particular, the Kama River automative complex (KAMAZ) and the
electrotechnical amalgamation Uralelectrotyazhmash (UETM).
Both projects. described later in this book. proved to be success-
ful and our recommendations were implemented. They also
attracted the attention of Soviet business managers and special-
ists. The major concepts of the systems approach were then
applied to the solution of another kind of problem: the design of
management systems for complex goal-oriented programs. Goal-
oriented programs are the new tools of Soviet economic policy,
and are widely used for the implementation of large-scale innova-
tions in our national economy.
Together with the discussion of general organizational prob-
lems of program management, this book contains a case study of
management structure design for the complex program of environ-
mental protection and the rational use of natural resources in the
Latvian SSR. This project was also worked out by the authors and
implemented successfully.
Our intensive research and consultation activities on the
application of systems methodology to the practical problems of
management of various economic entities has allowed us to formu-
late and develop a rather original methodological approach to the
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design of organizational structure. We call it the "systems-goal"
approach to distinguish it from other approaches. This methodo-
logical approach is based on the general principles of systems
analysis of organizational management problems and considers a
business organization as a special kind of social system that com-
bines technologicaL economic, informational, and behavioral ele-
ments and processes. The overall approach is based on the con-
cept of management structure and systems as tools for achieving
the many complex production, economic, technological, and social
objectives of a modern economic organization. This means that
the design and development of the organizational components is
not an end in itself, but is subordinate to the overall goal of
effective and efficient performance of an organization. Hence,
the management structure analysis and design choices must be
based on situational criteria and characteristics of the social sys-
tem of an organization. Some conceptual foundations of our
approach are briefly presented in Part II.
In view of the importance of the results of the research and
applied projects it was decided to make them available to manage-
ment specialists as well as to managers and executives. For this
purpose the State Committee on Science and Technology of the
USSR (GKNT) launched a project for the elaboration of general
methodological recommendations for the formation of organiza-
tional management structures of amalgamations and enterprises
based on a systems-goal approach. This project, headed by the
authors, involved a whole range of organizations: institutes of the
Academy of Sciences of the USSR, institutes of the GKNT,
the Academy of Sciences of the Ukrainian SSR, and others. The
resultant guidelines were then discussed at an All-Union confer-
ence of scientists and managers, were approved by the GKNT, and
were passed to branch ministries as an official organization plan-
ning manual for implementation. The results of this work on the
development of methodological principles and methods of manage-
ment structures design for industrial organizations are presented
in Part II, which contains a description of the most recent trend
in the science and practice of management in the USSR, namely
the systems-goal approach to organizational change and develop-
ment. This approach has gained wide recognition in the USSR and
is being developed intensively.
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The systems approach itself is a universal research method-
ology which can be applied to the solution of organizational prob-
lems under different types of social systems, both in market and
planned economies. However, the application of this methodology
to the tasks of management improvement in socialist organizations
has given rise to original and rather interesting theoretical,
methodological, and applied results.
In order to facilitate understanding by non-Soviet readers
the book begins with an outline of the major organizational
features of national economic management in the USSR and the
main current problems involved in its improvement (Part I). We
hope that this part will also be of some interest in itself.
We have given the story of this book and the rationale for its
structure and contents. Of course, the book is far from covering
the whole range of the authors' current research interests. but it
does present a fairly full account of the state of the art in the
field of management organizational design and development in the
USSR.
B. Milner
V. Rapoport
L. Yevenko
This book was coauthored by B. Milner. V. Rapoport, and L.
Yevenko, except for Section 1 of Chapter 1 and Sections 1 and 2
of Chapter 2, which were written by D. Levchuk.
B. Milner
V. Rapoport
L. Yevenko
D. Levchuk
PART I
Basic Characteristics of Socialist
Economic Organizations

CHAPTER ONE
Organizational and Economic
Principles of Socialist Public
Production Management
1.1. The Organizational Structure of Socialist
Public Production
Socialist public production is an integrated complex of production
and economic activities that embraces the production, exchange,
distribution, and consumption of goods and services required to
satisfy the needs of society as a whole and of its individual
members. The socioeconomic foundation of socialist public pro-
duction is the public ownership of the means of production, trans-
port. and communications. Banks, the property of the state-run
trade establishments, most urban housing, etc., are also state
property, Le., they belong to the entire nation. Collective farms
and other cooperative organizations have their own means of pro-
duction and the required assets. Collective farms are granted the
right to free use of the land.
The Constitution of the USSR defines the supreme goal of
socialist public production as the fullest possible satisfaction of
the people's growing material, cultural, and intellectual needs. In
terms of its organizational structure, socialist public production
may be described as a hierarchical system of organizationally
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independent economic subsystems, referred to as "links".
Between these links there are complex organizational relation-
ships that reflect their functional nature and hierarchical level
of economic organization. The complete system of socialist public
production and its components (links) have a corresponding sys-
tem of goals that can also be represented by a hierarchical struc-
ture. Any goal or subgoal is achieved through the activities of a
particular economic entity or group of such entities.
Links are characterized by a certain economic autonomy and
internal integrity as follows:
(1) Technological integrity. This is based on stable, per-
manent cooperation in the implementation of the complex
technological cycle from R&D through to marketing and con-
sumption by the end user, on the similarity of scientific,
technological, and production tasks, and on the centraliza-
tion of certain functions providing services to the link itself
or to most of its subsystems.
(2) Economic integrity. This is based on the state property
allocated to the link; this property includes financial,
materials, and technical resources, whose utilization by the
given link is formalized by special legal rules. This integrity
is emphasized by the link's independence in the circulation
and reproduction of its capital. This aspect is connected
with the specific nature and structure of the link's costs
and benefits, as well as with the specific economic functions
realized by the link in the public reproduction process.
(3) Social integrity. This is determined by the existing
intralink social relations.
(4) Organizational integrity. This is determined by the sin-
gle goal or group of goals to be attained by the link and by
the unity of its operational and management subsystems.
Development of the public production organizational struc-
ture involves two processes:
(1) Differentiation of economic activity due to increasing spe-
cialization of production.
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(2) Integration of different types of activity having stable
scientific, technological, production. and economic relation-
ships, which ensures the achievement of the common goals
and allows the maximum production efficiency to be attained
on the basis of economic integration and management cen-
tralization in economic complexes.
Links can be classified by the hierarchical level of their
public production organizational structure, in which three basic
levels can be distinguished: primary, middle, and top. Links may
also be either stable or temporary. The former have correspond-
ingly stable goals, which are reproduced in the link's activity and
ensure the functioning of the economic systems. One can also dis-
tinguish between sectoral and regional links.
1.1.1. Basic (Primary) Links: Production Amalgamations
The primary economic unit of the public production organizational
structure is a production enterprise. Socialist enterprises have
passed through two basic stages in their organizational evolution.
During the first stage they were formed, operated, and developed
as single production and technological units (a factory, plant.
transport agency, communications agency, building enterprise,
etc.). In this context an enterprise is the totality of production,
support, and management subunits located in a limited area. The
current stage of evolution is characterized by a certain spatial
dispersion of previously established production and by a wider
cooperation of specialized divisions. We now have organizations of
a new type: production amalgamations. These are integrated pro-
duction and economic complexes incorporating independent
enterprises, manufacturing units, and branches. The production
amalgamation is a modern form of multiplant enterprise.
Production amalgamations in Soviet industry may be divided
into two basic types, according to their organizational structure.
The first type includes the so-called vertical amalgamations. Le.,
highly integrated complexes of production units closely cooperat-
ing on the basis of technological stages of production and turning
out complex, uniform products. These amalgamations are most
common in the automobile, transport, and agricultural machinery
industries. Another example of integration is given by the
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combines based on complex raw-material processing. The second
type of amalgamation includes industrial enterprises that turn out
final products independently, but are interconnected by partial
internal cooperation. They also have common centralized ser-
vices, support units, procurement, marketing, R&D, etc. These
horizontal production amalgamations exist in many subbranches of
the chemical, building materials, food and dairy, and metallurgical
and chemical-engineering industries.
Along with production amalgamations, research-production
amalgamations are being set up in the USSR. Their structural
units include research, design, and technological organizations,
plants, factories, and other units depending on the specific goals
and functions of the amalgamation. The main objectives of
research-production amalgamations include:
(1) The creation and introduction into the national economy of
new machines, instruments, equipment, materials, technologi-
cal processes. computer-based management systems, and
machine systems (equipment complexes) for the mechaniza-
tion and automation of production processes.
(2) The transfer to production amalgamations (combines) of the
newly developed technologies or processes for mass produc-
tion.
(3) Utilization of these new processes or technologies in indus-
trial engineering to generate new products.
A branch of industry forms research-production amalgamations
by the addition or subordination of other enterprises and organi-
zations to a basic R&D or design organization. The R&D organiza-
tions become research and design centers of a branch or a sub-
branch and concentrate efforts on the most important R&D,
thereby contributing to the technological development of their
branch of industry.
In agriculture, agroindustrial complexes, where agricultural
production and subsequent processing are coupled, have recently
become more popular. These complexes are of the vertical type
and include various combinations of the links in the technological
cycle from agricultural production to storage and marketing
through a network of outlets. Currently, specialized economic
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complexes are being widely established in agriculture (the so-
called intereconomic complexes) for the production of meat and
dairy products, fodder production, etc.; these are joint ventures
of collective farms. state farms, and state-run organizations.
1.1.2. Middle Links: Industrial Associations
An industrial association is an economic complex consisting of
industrial enterprises and research, design, technological, and
other organizations. It can include production amalgamations and
combines. An industrial association operates on a much larger
scale than a production amalgamation and as a rule covers a cer-
tain subbranch of industrial production either on a national scale
or on the scale of an individual region, e.g., a Union republic.
There are two types of industrial association. All-Union
industrial associations represent a complex of enterprises and
narrowly specialized production amalgamations covering a certain
subbranch of industry. Their enterprises and organizations are,
as a rule, dispersed all over the country. Unlike the All-Union
industrial associations. republic industrial associations represent
a particular industrial branch on a republic scale. They have
wider specialization (often corresponding to that of their
branch), include a number of subbranches, and are designed to
supply their products mainly to the given republic. though this
does not rule out consumption of a republic industrial
association's produce outside the republic's boundaries. In line
with increasing and extending specialization, republic organiza-
tions specialize within certain subbranches of industrial produc-
tion and therefore may market their products in a wider zone
than the given republic [1].
1.1.3. Top Link: The Branch Ministry
A branch is a major subdivision of the national economy. It
includes a group of enterprises, production amalgamations, and
industrial associations characterized by a certain similarity in
technological and economic functions. A set of branches with
similar production technologies constitutes a complex branch (the
engineering industry, industrial construction, transport. etc.). A
group of complex branches characterized by a particular role in
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the public division of labor forms a "national economic branch".
Being a link of the public production organizational structure. a
branch consists of primary and middle economic links. which have
a certain similarity in their technological and economic functions
and are headed by a single. top-management body, which is. in
fact, the relevant ministry. A number of the most important pro-
duction and economic functions (centralized repairs. production
of components or units, instruments, and nonstandard technical
equipment) are centralized within a branch of industry. An
important role is given to centralized R&D and design support of
the development of branch enterprises. Thus, any economic
branch represented by a ministry is not a simple sum of enter-
prises and organizations of primary- and middle-level links. but an
economic complex - an object of centrally planned state manage-
ment through the single, state-management body [2].
There are three types of organizationally autonomous branch
complexes (ministries) depending on their scale, sphere of
activity, and level: All-Union, Union-republic, and republic min-
istries. The All-Union ministries (e.g .. the ministries in charge of
the automobile. aircraft. heavy and transport machine-building
industries, power machine building, and foreign trade), run the
enterprises in their particular industries throughout the whole
country. These industries require centralized management
because of their particular manufacturing processes. Machine
building. for example. needs for its development extensive spe-
cialization. cooperation, and standardization of machine parts and
assemblies. Here it is especially important to pool the efforts of
R&D centers and enterprises for the production of new and up-
to-date machines and equipment. Union-republic ministries func-
tion both on a national scale and as ministries of Union republics.
For this reason they are subordinate simultaneously to the
respective All-Union ministries and to the Council of Ministers of
their respective republics. They have charge of finances. the
health service. and agriculture. and run the timber and wood-
processing industries, the oil-extracting, oil-refining. and coal
industries. geological prospecting, home trade. the production of
foodstuffs, etc. The Ministries of Defence, Foreign Affairs, and
the Interior are also Union-republic ministries. Republic minis-
tries are the ministries for individual Union republics and report
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to the Council of Ministers of their respective republic. They
include ministries of motor transport, river navigation, civil hous-
ing, housing and municipal services, the fuel industries, local
industries, etc. [3].
1.1.4. Territorial Industrial Complexes: Regional Links
An essential role in the public production structure is played by
territorial industrial complexes. The formation of a territorial
industrial complex as an autonomous economic subsystem of the
national economy is determined by objective factors of the geo-
graphical distribution of industry, the territorial division of
labor, and labor cooperation. Cooperative interactions of various
kinds (production, economic, scientific, and technological),
characterized by a certain system and stability as well as by long
duration, are established between the enterprises of a given
region. Similar intercommunication is established between
regional industry and the sociodemographic and administrative
structure of the region. The development of interconnected
production-economic and socioeconomic relations of a regional
nature determines the consistency of the region's industrial
objectives and creates the prerequisites for transformation of
territorial industrial complexes into independent links in the
public production structure.
The top territorial public production structure is a republic
industrial complex. These complexes are integrated economic
subsystems that are organizationally separated acc0rding not
only to production, technological, and economic conditions, but
also to administrative division boundaries. This accounts for the
interconnections between economic and demographic district divi-
sions and the political and administrative structures [4].
1.1.5. Goal-Oriented Programs: Temporary Links
A program is a specific component of public production that is
usually considered as a complex of measures subordinated to a
common goal. It has all the basic features of a separate struc-
tural unit. It is characterized by a system of stable technological
and economic relationships among the economic units and is
defined by the common, final goal.
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Certain economic resources are allocated to the program.
They may have various degrees of centralization and are allotted
to the program management units of different levels.
Besides its technological and economic autonomy, a program
is characterized by a special management organization. A pro-
gram is a relatively independent economic as well as organiza-
tional system of economic units that performs a specific function.
It can be divided into operational and management components
with goals corresponding to this function. The function of a goal-
oriented program is usually connected with the development of
public production and the solution of a specific complex problem
of this development, Le., transformation of the economic system
from one qualitative state to another. The nature and scale of the
problems to be solved go beyond the functional possibilities of
single. stable structural units. The program goals connected with
the solution of development problems and formulated as inter-
industry or interdepartmental complex goals do not coincide with
the goals of the stable structural units. Therefore, the program
plays the role of a temporary structural unit having different
degrees of organizational integration depending on the form of its
management. It becomes fully independent (economically and
organizationally) when a special program management system is
created [5].
1.2. The Economic Organization as a System
The term "economic organization" may refer to different manage-
ment links in the national economy. such as ministries, industrial
associations. production amalgamations. individual enterprises.
and program management systems. Any organization is an integral
part of society as an "organic" system. as Karl Marx pointed out.
It functions in accordance with the laws of the particular
socioeconomic system (e.g., socialism. capitalism) in which it is
rooted. At the same time an organization is a social entity with its
own principles of origination, development, and natural growth.
An organization can also be viewed as an instrument for achieving
certain goals (e.g., contribution to the growth of social well-being
in a socialist society, or maximization of profit under capitalism).
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The socially determined character of an organization's func-
tioning makes it inappropriate from a scientific point of view to
study an organization per se, without taking into account its rela-
tionships with the society in which it originates and functions,
together with the specific socioeconomic and cultural conditions.
At the same time there are some universal features of the forma-
tion and utilization of an organization "as an instrument": Le.,
principles and techniques of designing organizational structures
and information and decision-making systems, styles of manage-
ment, patterns of behavioral orientation of an organization's
members, etc. These instrumental aspects of an organization are
of great importance in a planned socialist economy.
It is important to note that, unlike other social systems, an
economic organization is a controllable system where control
actions (influences) aimed at stabilizing and developing the sys-
tem are consciously elaborated and implemented. From this point
of view an economic organization is an adaptive, self-organizing,
and self-developing system. It is a cognitive and a self-
instructing system functioning with information about the prob-
lem to be solved that is inadequate to a greater or lesser extent.
The modern approach to economic organizations as systems
involves identification of the organizational components, aggrega-
tion of these components into subsystems, and study of the struc-
ture and dynamics of their interrelationships. It is possible to
identify the following conceptual subsystems of an organization
considered as an open system:
(1) The organization's external environment. This is character-
ized by the economic, social, political, and other types of
societal relationships, as well as by the particular
input-output relationships at the organization's boundaries
that arise from its objectives.
(2) The organization's objectives and strategies. These also
stem from its role in a larger system (Le., production,
research, educational, etc.) and define the desired end-
results in more specific qualitative terms under the given
resource constraints and external conditions. The objec-
tives and constraints together define the "organizational
task".
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(3) The organization's technological subsystem is the totality of
its facilities. buildings, raw materials, and other physical
resources, skills, and know-how, together with its technolog-
ical processes of operation. The composition of this subsys-
tem determines the primary resource potential, size, and
territorial dispersion, as well as the logistic and information
networks of the organization.
(4) The organization's management subsystem. This embraces
the structure and processes of management. leadership, and
behavioral characteristics of the organization (motivations,
attitudes, climate, etc.).
The organization's external environment, goals, and stra-
tegies, as well as its technological subsystem, are the primary
variables that determine the management system variables.
However, the most important point is that there are complex,
reciprocal relationships between the primary variables and the
management variables; changes in one of the above four blocks of
the organizational system necessarily cause changes in other
blocks. Moreover, there are certain regularities or patterns that
define the interrelated values of the variables of the four blocks.
In designing management systems one should view an organi-
zation as an intergrated set of matter-energy and information
processes. The matter-energy processes involve transformation
of raw materials into final products and/or services. The informa-
tion processes lead to "information models" of the matter-energy
processes and also of the results desired by members of the orga-
nization. Both types are essentially labor processes consisting of
purposeful human activity, the specific object of the work, and
the means chosen to carry it out.
Information processes (retrieval, recording, storage. etc.)
are carried out through particular means of information heading,
such as computers, printing machines, telephones, and communi-
cation networks. These constitute the technical basis of manage-
ment. The management itself (information processing and decision
making) is a goal-oriented joint activity of the organization's
members aimed at bringing order and coordination into all the
organization's work processes.
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Organizational effectiveness can be increased both by the
introduction of more productive facilities, advanced technological
processes, and modern information-processing technology, and by
the exercise of a more direct influence on the activity of the
organization's members participating in the production and
management processes.
The organization as a complex system is comprised of qualita-
tively different, interrelated elements. A meaningful description
of this complexity therefore requires an appropriate variety of
qualitatively different terms and concepts. Hence, a multidisci-
plinary approach is needed in organizational research. In partic-
ular, Marxist-Leninist political economy and philosophy study the
fundamental laws of development of socioeconomic structures and
relationships, the functions of economic organizations in a larger
society, and the nature of their goals. Jurisprudence and politi-
cal sciences investigate the nature and mechanisms of the alloca-
tion of authority, responsibility, rewards, punishments, and con-
tractual and legal relationships among economic organizations,
etc. Cybernetics and mathematics develop formalized models of
the functioning and development of organizations. Social science
and social psychology investigate the patterns of social behavior
of individuals and groups and the problems of work cooperation,
subordination, mutual help, and motivation in organizations. Vari-
ous branches of applied economics deal with problems of concen-
tration, specialization, and cooperation in production, with prob-
lems of planning and economic profit-and-loss accountability, with
economic methods of management, with the economics of labor,
etc.
Management science seeks to synthesize the insights of all
these disciplines and to develop an integrated methodology and
technique for the design, management, and development of
economic organizations.
1.3. The External Environment of Socialist
Economic Organizations
The external environment consists of everything that is outside a
given organization and which essentially affects it. One can dis-
tinguish three main types of environment.
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1.3.1. Socioeconomic Environment
The general socioeconomic environment of an organization
includes the elements of a unified socioeconomic macrostructure
of the socialist society. such as the basic socioeconomic charac-
teristics (dominant form of ownership of the means of production,
class division of society. type of state and political system. etc.).
the economic strategy of the socialist state that determines the
long-range development of society through a system of national
economic planning. the current technological level of the econ-
omy, the economic and other legislation common to all organiza-
tions of a given type, the sociocultural conditions of activities
both general and specific to the region in which the organization
operates (national, climatic, etc.), the ecological conditions in the
region. the international and defense factors, etc. As a rule the
general environment dictates the general directions of and con-
straints on the activities of a particular type of organization and
also influences these activities indirectly. though the state of
some environmental components (ecological, defense, or other
national requirements. etc.) may strongly influence the activities
and development of specific organizations.
1.3.2. Organizational Task Environment
The organizational task environment is the productive
(economic, financial, etc.) and nonproductive (social, educational,
etc.) environment of a particular organization that directly
affects the formulation of its specific goals and objectives and
their implementation. The organizational task environment is as a
rule more specific than the general environment. but is also fairly
differentiated. The organizational task environment can be bro-
ken down into "subenvironments" such as the following:
(1) The administrative environment (superior and other
economic authorities directly affecting the organization).
(2) The economic environment (suppliers. consumers, agents,
product market, financial system. labor-force sources,
transport. etc.).
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(3) The technological environment (the R&D system whose
results are employed by the organization. the system of
information. personnel training and development, etc.).
(4) The regional environment (settlement patterns, social infra-
structure. social environment, natural environment, etc.).
The internal structure of an economic organization is
strongly influenced by the structure of its external environment.
Note that individual subsystems of an organization may communi-
cate independently with certain outside bodies: the planning and
finance departments of an enterprise communicate with the plan-
ning and finance departments of an All-Union industrial associa-
tion or ministry; engineering services have contacts with the
engineering office of the ministry, with branch research insti-
tutes. etc. Relationships with other elements of the external
environment (customers and consumers, trading. delivery system,
labor force, etc.) may also be organizationally formalized. All this
requires specific mechanisms and organizational forms with
respect to organization-environment interaction. These can be
both formal and informal, and exercised by the organization as a
whole. by particular subsystems. or even by individual represen-
tatives of the organization.
1..3.3. Internal Organization Environment
The internal organizational environment consists of those
general conditions within the organization that determine the
goals. objectives. resources, and other constraints that are
external to the individual subsystems and to the units of the
organization in the implementation of the tasks assigned to them.
Factors of internal organizational environment include the follow-
ing: the type and general level of technology and production
engineering; the organization's personnel; the availability of fixed
assets. materials. and financial resources; the territorial location
of organizational units and their administration; working condi-
tions and the degree to which the needs of the personnel are
satisfied; general regulations, directives. instructions, etc. Of
special significance are the evaluation criteria. values. standards.
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orientations, and attitudes of organization members, of external
or internal origin, which determine their attitude to labor and the
identification of personnel with organizational objectives and
interests.
For socialist enterprises, the role of the market subenviron-
ment (to the extent that socialist money-commodity relations
operate in a given segment of the economy) is insignificant com-
pared to that of the administrative environment. Each enterprise
or amalgamation enjoys a certain degree of autonomy in business
operations, but is at the same time part of a larger hierarchical
system that is centrally controlled and managed. Thus, an indus-
trial enterprise may constitute a subsystem of a production amal-
gamation which, in its turn, is a subsystem of some branch
(subbranch) of industry, Le., of a ministry (All-Union industrial
association). The latter is a subsystem of socialist industry as a
whole, which is part of the total national economy, and so on.
Sometimes an enterprise is treated as a subsystem of a territorial
industrial complex, which is part of a republic economic region.
Thus, the major inputs and outputs of an enterprise are con-
trolled by the centralized planning and administrative agencies
and the management of the enterprise may influence its environ-
ment through the superior agencies.
1.4. Goals and Strategies of Economic Organizations
The main features of socialist economic organizations are the
close ties between their goals and those of branches and sub-
branches of the economy that are, in their turn, linked with the
goals of the entire national economy. The goals of the
socioeconomic development of the USSR are the central issue of
the economic policy of the CPSU, as spelled out in its various pro-
gram documents. These goals are behind the five-year and
current plans approved by the Supreme Soviet of the USSR. This
policy reflects the basic economic law of socialism whereby the
primary goal of public production is the fullest possible satis-
faction of the material and cultural needs of the people. The
highest goal of the economic policy is specified in a system of
national economic plan indicators (target figures), which form the
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basis of planned targets for industries. regions, amalgamations.
and enterprises in the economic system. Formulation and quanti-
fication of goals for economic organizations is the primary respon-
sibility of economic authorities assisted by the broad masses of
working people (the principle of democratic centralism) and is
based on recognition of the objective laws of development and of
the specific requirements of the entire economic and sociopoliti-
cal system [6].
At present the goals for the development and functioning of
the organizations are closely integrated through the long-range,
five-year, and annual plans of the USSR national economy. The
framing of advanced plans starts with elaboration of a 20-year
program of scientific and technological development (broken down
into five-year periods). The primary responsibility for this is
assigned to the Academy of Sciences of the USSR, the USSR State
Committee for Science and Technology, and the USSR State Com-
mittee for Construction. On the basis of this program the USSR
State Planning Committee (Gosplan) elaborates ten-year plans for
socioeconomic development in which the key targets for the first
five-year period are specified on a year-by-year basis, while the
targets for the second five-year plan period are presented in
aggregate form. Special emphasis is placed on goal-oriented,
comprehensive programs in different areas of scientific, techno-
logical, economic, and social development.
To harmonize the plans for various branches, spheres. and
types of activity with the development of the entire national
economy, the most significant aggregate targets for production
growth rates, volume of investments, standards of productivity
and resource consumption, etc., for industrial branches (minis-
tries, industrial associations), production amalgamations, and
enterprises are elaborated and approved for the five-year plan
period. On this basis ministries and agencies of the USSR, Coun-
cils of Ministers of Union republics, amalgamations. and enter-
prises work out their own detailed plans broken down by years.
The five-year plan of an economic organization is, on the one
hand, a medium-term strategy for its development and, on the
other, a yardstick for assessing its progress. In particular. the
annual plan targets must not be lower than those detailed in the
five-year plan for that specific year, and their accomplishment is
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evaluated by incremental calculation. Thus, should an enterprise
fail to fulfill the plan for the first two years, it will still have to
both accomplish the plan set for the third year and compensate
for the underproduction during the two preceding years.
Management of current business activities is carried out
with a view to the directive targets of the organization's annual
plans. Such targets include:
(1) Production targets (volume of output in physical terms,
volume of contractual deliveries).
(2) Labor and social development targets [labor productivity,
growth, limits on the total numbers of workers and employ-
ees, and (in certain industries only) the wages and salaries
fund].
(3) Financial targets [aggregate profit (in some branches,
reduced product cost) and payment relations with the state
budget].
(4) Targets for the introduction of new technologies and
advanced techniques (targets for the development, assimila-
tion, and introduction of new processes and products. for
the implementation of technological programs, and for the
introduction of advanced techniques in technology, scientific
organization of labor, production, and management).
(5) Procurement targets (volume of material supplies required
for execution of the plan and the targets for reduced con-
sumption rates).
This general basis for goal setting and the planning of busi-
ness activities is determined by a host of factors: the economic,
social, and technological goals of society at different stages of its
development, the function of the particular economic organization
and its place in the social division of labor (which determines the
type of goals it will have), as well as other specific conditions
within the system. Two points should be stressed in this connec-
tion:
(1) The goals of an economic organization involve indicators of
two types, namely, physical and value indicators. Profit is
an important example of the latter type. The profit
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indicator has a dual nature. On the one hand, the excess of
benefits (in monetary terms) over costs is the general basis
for assessing the economic efficiency of any activity.
irrespective of its socioeconomic environment. On the other
hand, profit. depending on the matter of its distribution. is
the realization of a certain form of economic relations. In
particular, under capitalism it is appropriated (minus all
payments) by the owners of the capital and is used for rein-
vestment and consumption. while under socialism profit is a
value assessment of the "product for society", Le., that part
of the product which is used for reproduction on an enlarged
scale and for improving the welfare of the members of the
socialist society. The use of profit in a socialist economy as
a special indicator of business activities is determined by its
instrumental (and not socioeconomic) function as a basic
indicator of efficiency.
(2) The degree to which the planned targets are achieved by
a socialist enterprise is a criterion for evaluating its
progress and the formation of its incentive fund. The
incentive fund is formed from the profit of the enterprise.
Thus, a five-year plan specifies a share of the profit to be
allocated to an encouragement fund (fringe benefits).
sociocultural measures (cultural programs. recreation,
sports. etc.), and housing construction. This creates group
(organization-wide) incentives to increase the profits.
From the managerial point of view. the directive (assigned)
indicators described have one distinguishing feature: they cover
both the final goals (output, growth of profit. productivity, etc.)
and the intermediate objectives (limits on personnel, the volume
of allocated resources. etc.). In describing an organization as an
integral system, however, it is worthwhile to concentrate pri-
marily on the formulation of its final goals and then on their
disaggregation into a system of intermediate objectives.
There is a close relationship between the complexity of
economic organizations and their multiobjective nature. The con-
sideration of a variety of objectives in a single measure is an
abstraction. which cannot be employed for the solution of con-
crete problems in economic management. In practice. although
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conscious of the interrelations existing, managers have to con-
sider. more or less separately. large classes of goals that pri-
marily affect the specific requirements of their own organization,
as influenced by political, production, economic, technical, social,
and various other factors.
Theoretical research and design experience show that the
top managerial level of economic organizations should be assigned
four groups of major goals:
(1) Production goals connected with the particular needs of
society for the organization's products or services.
(2) Economic goals characterizing the contribution of the orga-
nization to the national revenue, the maximum productivity
of labor. and the optimal use of resources.
(3) Technological goals oriented toward the introduction of new
technologies and production equipment. progressive materi-
als and products, advanced scientific ideas, etc.
(4) Societal goals specifying the role of the organization in
solving the program tasks of social progress, in meeting the
social needs of working people, etc.
Objectively, these goals are closely interrelated. just like the
activities they control. All four classes of goals are of the same
order of significance. though some difference in their priorities
may result from the principal role of the organization concerned.
For example, the role of an amalgamation or enterprise is deter-
mined by its production goals (though it cannot function ration-
ally without also reaching its economic, technological, and
sociopolitical goals), while the basic function of an R&D and pro-
duction amalgamation is determined by technological goals, etc.
[7].
The formulation of an organization's goals is not only a formal
act of planning and organizational design, but also a social and
psychological process of the cooperative realization of the goals
through attention to the interests, motives, and stimuli of the
labor activities of many individuals who have consciously united
for joint work. Their activities are formalized by the require-
ments and constraints that are common to the entire organization.
but each one of them is assigned tasks aimed at different
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subgoals, be it the development of new products, the accomplish-
ment of a current production plan, the assimilation of capacities.
etc. Because of the division of responsibilities for separate
spheres of activity, the members of a team perceive (interpret) in
different ways the meaning and significance of the various goals
and subgoals of their economic organization. These goals. supple-
menting each other, may be formulated in different ways, but
their socioeconomic substance is not contradictory at all, reflect-
ing the unity of the socioeconomic foundation of socialism.
CHAPTER TWO
Management of the National Economy:
Organizational Structure
2.1. The Bodies Responsible for State Management of
Public Production
The organizational structure of the management of socialist public
production includes management bodies of subsystems of public
production and, through the links of these bodies, defines their
functions and relations. In addition, this form of management
organization requires a special mechanism to ensure goal-oriented
and coordin3ted interactions of all the structural links in a single
economic complex. This function is performed by special struc-
tural links, which are also part of the management organizational
structure.
Under a socialist economy a considerable part of the func-
tions of public production management is performed by the state
represented by its various bodies. In the USSR, apart from the
state bodies, other management units include public (nongovern-
ment) organizations, citizens of the country, and political organi-
zations, among which the leading and guiding role belongs to the
CPSU. Public and political organizations, as well as individual
citizens, participate in management at the stages of defining the
directions of development of the national economy or of preparing
the most important economic decisions. They also exercise
22
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control functions. Their participation in management and the
forms of such participation are defined by the Soviet legislature
for all the levels of public production management. State bodies
and organs of public and cooperative organizations cover the full
range of the management functions of the national economy, each
to the extent that it is responsible. For instance, CPSU bodies,
from primary local organizations to the full party Congress.
actively participate in the management of socialist production. In
particular, the guidelines for the development of the national
economy for the five-year period that are discussed and adopted
by the CPSU Congresses are the basic documents for the elabora-
tion of state plans for socioeconomic development and determine
the goals of public production [8].
State bodies can be divided into two main groups according
to their functions in public production management. The first
group includes representative organs (the Supreme Soviet. the
Presidium of the Supreme Soviet, Soviets of People's Deputies),
which perform legislative functions, establish the most general
objectives, and issue directives as to the ways in which these are
to be achieved (thus. they formulate economic policy, consider
and approve plans, budgets, make production laws, etc.). These
bodies set up standing committees for individual spheres of
production-economic activity. The committees do not make final
decisions, but present their proposals to the Supreme Soviet.
They also perform control functions. There are committees in the
areas of planning, budget. industry. transport, communications,
agriculture, etc.
The other group of bodies (the Council of Ministers of the
USSR, the Councils of Ministers of Union republics, ministries,
and some other agencies) performs mainly executive-directing
functions. These bodies head separate economic subsystems of
public production (links) and ensure their goal-oriented and coor-
dinated functioning and development.
A special place in the system of public production manage-
ment is occupied by the organs of the courts and the General
Attorney's office. which ensure observance of the legally estab-
lished order and protection of the economic rights of all the par-
ticipants in economic activities.
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The representative organs of power are formed in accor-
dance with the state structure of the USSR on the federal princi-
ple and are divided into organs of the USSR (All-Union organs)
and organs of the Union and Autonomous republics. Each republic
has its own government organs, analogous to the All-Union organs.
The federal structure is a basis for delineation in the public
production of large, territorial production complexes. In accor-
dance with the territorial division there are the following terri-
torial units in Union republics: krais, oblasts, autonomous
oblasts, districts, and okrugs. All the territorial administrative
units have local bodies that perform legislative and executive-
directing functions. These are the Soviets of People's Deputies
and the Executive Committees of local Soviets. The Soviets of
People's Deputies have various standing committees that prepare
and consider decisions concerning the management of production
in the given territory and ensure control over their implementa-
tion.
Among the public production management bodies that per-
form executive-directing functions we can distinguish between
those with general and those with particular responsibilities,
depending on the scope of their functions. In accordance with
the federal and regional principles on which the national economy
is divided, there are bodies for general management of the
national economy and its regional subsystems: the Council of Min-
isters of the USSR and the Councils of Ministers of Union and
Autonomous republics and Executive Committees of the Soviets of
People's Deputies (for each territorial administrative unit of the
Union or Autonomous republic). The Soviets of People's Deputies
contain specialized production agencies or departments which
directly supervise production enterprises and economic organiza-
tions subordinate to them. The republic bodies are simultane-
ously administrative and economic centers of territorial links of
public production.
In addition to regional subsystems in the organizational
structure of public production there are branch links headed by
bodies with special responsibilities: Union and republic minis-
tries, chief agencies, branch agencies, and departments of the
Executive Committees of local Soviets of People's Deputies.
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The system of state bodies managing separate economic units
includes the managerial staff of All-Union (republic) industrial
associations, production amalgamations. enterprises. and
research, design. and other economic organizations.
The intermediate position between the bodies that carry out
general management of the national economy (and their republic
counterparts) and the branch management bodies is occupied by
the so-called functional, interindustry management bodies. These
bodies can be conveniently grouped into two categories. The first
category ensures coordinating. regulatory, and control functions
of complex branches or large spheres of economic activity. The
second category exercises individual. specialized management
functions for all the branches of public production. These func-
tions include state planning, accounting. control, and legal regula-
tion. This second category forms a system of management links in
the organizational structure that ensures interrelated and goal-
oriented functioning of all the links of the national economy.
These bodies are usually set up in the form of USSR State
Committees. though the functions of interindustry management
are also performed by specific ministries (e.g .. the Ministries of
Finance or Justice). In the management structure there are two
main types of body: those with collective management and those
with unity of command. The former are bodies with general
responsibilities, while the latter are bodies with specific respon-
sibilities. mostly branch bodies of state management. Committees
and other bodies of interindustry management are. as a rule, col-
lective management bodies. Despite the unity of command princi-
ple established by economic legislatures for ministries and
economic organizations subordinate to them. collective forms are
acquiring an ever greater role in the preparation and adoption of
the most important long-term economic decisions and decisions on
social problems. In the implementation of the latter. an active
part is also played by public and political organizations.
The Council of Ministers of the USSR is the highest execu-
tive and directing body of state authority in the USSR. The Coun-
cil of Ministers has the power to pass decisions on all matters of
state management within the authority of the USSR. It is
appointed by the Supreme Soviet of the USSR and consists of the
Chairman of the Council of Ministers of the USSR. first deputies
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and deputies of the Chairman of the Council of Ministers of the
USSR, ministers of the USSR, and Chairmen of the State Commit-
tees of the USSR. The Council of Ministers of the USSR also
includes Chairmen of the Councils of Ministers of the Union
republics.
Within its sphere of responsibility the Council of Ministers
of the USSR directs and coordinates the activities of the Councils
of Ministers of the Union republics in the implementation of the
decisions of the higher bodies of state authority and management
of the USSR. It thus ensures the necessary interaction between
the Councils of Ministers of the Union republics, ministries and
State Committees of the USSR, and other organizations subordi-
nate to it in exercising their duties and responsibilities and
implementing the plans for economic and social development. viz.,
the important and comprehensive All-Union, interindustry, and
regional programs (see Figure 2.1).
The Council of Ministers of the USSR integrates and directs
the activities of the All-Union and Union-republic ministries.
State Committees. and other subordinate bodies, undertakes
measures for the implementation of the social and economic
development plans and the state budget, and for the consolidation
of the credit and monetary system.
The Councils of Ministers of the Union republics are the
highest executive and directing bodies of state authority of the
Union republics. The Council of Ministers of a Union republic
integrates and directs the activities of ministries and agencies of
that republic and undertakes measures for the implementation of
social and economic development plans and the state budget of
the republic. The Council of Ministers of a Union republic inter-
relates with its subordinate organizations on the whole according
to the same principles. and exercises its authority in public pro-
duction Imanagement along the same major directions as does the
USSR Council of Ministers. It controls and monitors the manage-
ment of enterprises of All-Union subordination located in the ter-
ritory of the republic. The republic bodies also actively partici-
pate in defining perspectives and in planning the development of
these enterprises during the preparation of the territorial
dimension of the state plan of the USSR.
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Interindustry management is realized through a system of
management bodies engaged in activities that ensure the coordi-
nated, goal-oriented functioning of all the economic links,
integrated organizationally into branch and regional complexes.
The first group of interindustry management bodies controls com-
plex branches (the operational subsystems) of the national econ-
omy or spheres of economic activity (construction, forestry, R&D,
scientific and technological progress, material and technical sup-
ply, marketing), resources (labor and material), and finance and
the banking system. The second group of bodies performs
separate, important functions of centralized state management:
planning, accounting, control, and legal regulation.
The central place in the organization of the management of
the national economy is occupied by the planning of public pro-
duction, which is performed by a system of planning bodies,
including the State Planning Committee of the USSR (Gosplan), the
State Planning Committees of the Union and Autonomous republics
(republic Gosplans), and the planning Committees of the Execu-
tive Committees of regional (oblast), city, and district Soviets of
People's republics. These planning bodies, within the organs of
general responsibility, carry out general, integrated planning of
the national economy in close coordination with the planning units
of other interindustry management bodies and economic units. All
these planning bodies and planning units in economic organiza-
tions make a single planning system that is integrated by the
overall procedure for preparing and approving plans of all levels
and by common methods and forms of planning, planning accounta-
bility, planning targets, and sets of economic standards (Pi.gure
2.2). Through this special functional link in the organizational
management structure the entire economic mechanism of manage-
ment of the national economy is brought into action.
Gosplan carries out state planning of the national economy
of the USSR and controls the implementation of the national
economic plans. The main task of Gosplan is the elaboration of
national plans for social and economic development, based on the
study of national needs in accordance with the directives of the
Central Committee of the CPSU and the decisions of the Council of
Ministers of the USSR. These plans ensure proportional develop-
ment of the national economy of the USSR and a steady growth
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Figure 2.2 The planning process in the USSR.
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and higher efficiency of public production for the fullest satis-
faction of the material and nonmaterial requirements of the peo-
ple.
Gosplan formulates draft long-term and annual plans, consid-
ers the draft plans of the Union republics, ministries, depart-
ments, and agencies of the USSR, and coordinates and mutually
adjusts the plans of branch ministries, the Union republics, and
comprehensive national economic programs. It approves plans for
material balances and distribution, as well as allocation schemes
aimed at economizing on material resources, and it controls the
implementati.on of social and economic development plans by min-
istries, other agencies, and the Union republics.
Gosplan is also a planning research center. It elaborates
and introduces advanced planning methods for all the links of
public production, analyzes the implementation of plans, explores
possibilities for achieving higher efficiency within the national
economy, and spells out measures for preventing disproportionate
economic development. It is responsible for providing a scientific
basis for state planning and for introduci!1g new methods and
forms of planning. Gosplan performs its tasks and functions both
directly through its own staff and indirectly through the system
of subordinate planning bodies in the Union republics, regions,
oblasts, districts, and cities.
Gosplan itself is a collective body with three main com-
ponents: the top Gosplan management. the Gosplan staff, and
affiliated organizations. The last named are planning research
centers engaged in economic analysis and scientific methodologi-
cal research into the planning process. The top management of
Gosplan consists of members of the State Planning Committee,
headed by the Chairman and his deputies; the Gosplan collegium
is selected from this group. The Chairman of Gosplan is at the
same time Deputy Chairman of the Council of Ministers of the
USSR.
The central apparatus of Gosplan consists of branch,
integrated, and balance departments, together with various other
specialized structural units.
Branch departments deal with planning of the entire range
of mandatory targets of the state plan with respect to branches
of industry. The structure of these departments corresponds to
MANAGEMENT OF THE NATIONAL ECONOMY 31
the structure of public production of the respective branch. The
aim of the integrated departments of Gosplan is to coordinate
plans for particular production targets (involving separate
specifications for resources, capital investment, finance, produc-
tion costs, etc.). The departments of territorial (regional) plan-
ning and territorial allocation of productive forces. as well as spe-
cial departments for planning the creation and development of
large-scale territorial production complexes, are also integrated
departments. The balance departments prepare material bal-
ances for all kinds of production (fuel. metals. equipment, etc.)
and integrated departments plan for the distribution of material
resources over the whole national economy.
Among the integrated departments the department of the
national economic plan has a special role. This department draws
up the overall national economic plan and elaborates methods of
plan formulation for other departments of Gosplan and other
planning bodies. The Gosplans of the Union republics have an
organizational structure similar to that of Gosplan of the USSR;
they perform similar functions of planning the social and
economic development of the republics and submit proposals for
the plans of enterprises and organizations of All-Union subordina-
tion.
Like the bodies of interindustry management described
above, other state committees and agencies also plan, organize,
and coordinate activities of all the links of public production
under their authority and also exercise control functions. As a
rule they act through a wide network of subordinate local bodies
and organizations and also via functional supervision of the activi-
ties of management units performing similar functions in other
structural links of public production.
As an example, let us consider the R&D management organi-
zation that deals with the complete cycle of the generation and
application of scientific knowledge for socioeconomic develop-
ment. R&D proper forms the core of this process. Its organiza-
tional structure incorporates a group of specialized organizations
and units that form part of various branch units of public produc-
tion. In branch units scientific and design organizations support
production activities, while the respective basic and applied
research is largely effected within the framework of the USSR
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Academy of Sciences. A great volume of research and develop-
ment pertaining to different fields of science is pursued in the
higher educational institutions.
Although R&D is organized mostly along branch lines, it con-
stitutes a specific sphere of activities, having its own dynamics,
expenditure of resources, outcomes (yields), internal relation-
ships, and forms of organizations.
An R&D complex in the system of the national economy has
stable interindustry and regional relationships between basic and
applied research, and between applied research and production.
A characteristic feature of this sphere of activities is the wide
range of application of the scientific and technological results
which may be applied beyond the range determined by the pro-
duction and technological needs of the given branch or individual
enterprise. In addition, the development of the socioeconomic
system creates new social and production needs, calling for
comprehensive interindustry scientific and engineering support
and for more complete and flexible use of the existing R&D capa-
city.
All these factors call for corresponding centralized inter-
industry R&D management. In the USSR a special system of R&D
management has been set up (F'igure 2.3). Interindustry manage-
ment functions in this system are performed in the first place by
Gosplan, the USSR State Committee for Science and Technology,
the USSR State Committee for Standards, the USSR State Commit-
tee for Inventions and Discoveries, and the USSR Academy of Sci-
ences. The centralized organization of R&D is implemented in
conformity with a unified five-year plan for research, prepared
by the State Committee for Science and Technology, the USSR
Academy of Sciences, and Gosplan, as a component part of the
economic and social development plan. This plan defines major
comprehensive problems, research tasks of national economic and
interindustry importance, the participants in the activities, and
the cooperation required between them, regardless of their nor-
mal branch and agency subordination.
The State Committee for Science and Technology, in particu-
lar, is assigned the responsibility for organizing the most impor-
tant interindustry and comprehensive, long-term applied
research and design development. The Committee carries out
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forecasting, planning, control, and operational management aimed
at the formation of a single national policy for science and tech-
nology and at the introduction of interindustry and comprehen-
sive research results into practical economic activities. It plans
and organizes international scientific and technological relations
with other CMEA1 countries, as well as with capitalist and
developing countries.
The Committee provides centralized financial, material, and
technical supplies for interindustry and comprehensive R&D.
which it formulates in comprehensive R&D programs. The Commit-
tee is granted broad authority. In particular, it has the right to
assign additional tasks to scientific organizations, regardless of
their departmental subordination. and to redistribute financial
resources allocated for R&D in Union republics, ministries, and
agencies. The Committee has its own centralized funds for the
current financing of new projects not included in the five-year
plan.
The structure of the USSR State Committee for Science and
Technology is shown in Pigure 2.4. Because of its form and orga-
nizational relationships the Committee is a functional body that
provides centralized R&D management by functional (not adminis-
trative) influence. based on centralized planning, coordination,
control, and material and technical supply of the most important
projects and their material encouragement. The Committee also
provides methodological guidance for R&D organization and plan-
ning in branches of industry and Union republics. and issues
(within its sphere of responsibility) normative methodological and
circular documents that regulate the implementation of R&D in
the country. The Committee has the authority to give ministries,
agencies. and organizations mandatory directives to discontinue
R&D that unnecessarily duplicates research elsewhere or that
has neither scientific nor practical significance; it can also stop
financing such work.
The USSR national economy has a centralized system of
material and technical supply which manages interindustry distri-
bution, supply, and marketing of products, and at the same time
lThe Council for Mutual Economic Assistance, also known as COMECON.
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conducts economic activities in this field (Pigure 2.5). The spe-
cial bodies that manage material and technical supply and market
for the entire national economy are the State Committee for
Material and Technical Supply (Gossnab) and the State Committee
for Production and Technological Supply of Agriculture. In addi-
tion, there are special supply and marketing organizations
engaged directly in the storage and coordinated supply and
delivery of materials and equipment to customers. Management
bodies for material and technical supply, and economic organiza-
tions subordinate to them. carry out intermediary functions in
establishing cooperative relations among production units for the
delivery of products according to the centrally approved plans
for material and technical supply. Thus, the state committees are
organizational centers of special structural networks that
directly participate in the planned distribution of material and
technical resources and in the management of the material and
technical supply of all public production. They also engage in
economic activities related to the realization of the material and
technical supply plans via procurement, marketing, and trade
organizations.
Gossnab is a Union-republic body. Its main tasks are the
elaboration, together with Gosplan, of material and technical sup-
ply plans for the national economy, the implementation of these
plans, the establishment of rational economic relations between
producers and consumers of products, the control over the timely
implementation of product delivery plans by ministries and agen-
cies, as well as by enterprises and production organizations, and
the distribution of products among consumers. Gossnab is also
responsible for the soundness of the product delivery plans that
it elaborates and adopts, for their harmonization with the plans
for production and capital construction, and for the most
economic use of material resources.
Together with Gosplan, Gossnab is responsible for methodo-
logical guidance in setting the standards for consumption of
material resources and control over their effective use and
storage. Like Gosplan, Gossnab, within its area of responsibility,
directs the functioning of the bodies controlling material and
technical supply and marketing that are subordinate to branch
ministries and agencies.
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I Chairman and Collegium of Gossnab of the USSR I
Administration of supply Functional units coordinating
and interindustry ties in interaction of USSR Gossnab
most important products system with branches of
national economy
Administration of supply
of separate branches of
Functional units coordinatingnational economy
activities of subordinate
organizations
Supporting units
I I I I
Chief administrations Chief administrations Chief administrations Administration of
on supply and marketing on coordinated supply of machine-tractor machine-tractor
(Soyusglllvies. Soyusglllvkhim, of equipment to stations of Union stations for districts
Soyusglllvneft. etc.) enterprises under republics of the RSFSR
construction and
reconstruction
Figure 2.5 The organizational structure of management In the State
Committee of the Councll of Ministers of the USSR for Material and
Technical Supply.
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2.2. Branch Management Organization
The management organizational structure of a given branch of
industry is determined by the technological and organizational
features of that branch of industry, the number and size of its
enterprises, their territorial location, and the existence of stable
ties between production. scientific, design, and other economic
organizations. As a rule, the management organizational structure
in branches of industry is based on a three-level (in some cases, a
two-level) system. With a three-level system the industrtal
branch includes industrial associations subordinate to the minis-
try. Organizations of the main (lower) level are part of industrial
associations. Thus, management is exercised according to the fol-
lowing scheme: ministry .... industrial association .... production
amalgamation (enterprise). Figure 2.6 shows as an example the
Ministry for Tractor and Agricultural Machine Building.
In the majority of the All-Union ministries, representing, as
a rule, branches of machine building, there are industrial associa-
tions that unite the production of separate subbranches special-
izing in particular kinds of products. In the framework of
machine-building ministries there are mostly large-scale produc-
tion amalgamations and enterprises. These specific features,
common to the majority of All-Union ministries, lead to
corresponding similarities in the organizational structures of the
central apparatus of the ministrtes, which directly manage the
intermediate levels, Le., the industrial associations. Figure 2.7
shows the typical structure of management staff within a minis-
try.
The management organization of a branch is based on the
functional principle, according to which all the
production-economic units (industrial associations and produc-
tion amalgamations) are directly subordinate to the minister or
his deputies (according to the distribution of authority and
responsibility among them). Units of the management apparatus
cannot directly interfere in the operational management of
production-economic organizations of the ministry, except for in
some R&D organizations which are, as a rule, subordinate to the
scientific and technological department or the department of cap-
ital construction.
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Minister and
I Scientific and
Deputy Ministers
Collegium I
technological council
Administrative Other
departments departments
Planning and economic administration f-- ,.--- Foreign relations administration
Production administration I-- c- Legal and arbitration
Technical administration f-- - Drafting and estimates examination
Project and capital construction I-- - Transport
adm in istration Organization of managementI--Administration of material and I-- systems and processestechnical supply I-- Chief inspectorate of product quality
Administration of personnel and f-- I-- Minister's inspectorate
educational institutions
Administration of chief mechanic, I-- Office
chiaf power, and equipment engineer I-- '-- Administrative services
Administration of finance I--
Administration of accounting and I--
reporting
Administration of labor organization,
I--wages, and manpower
Figure 2.7 The standard organizational structure of management staff
in an All-Union ministry.
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The distribution of management functions and their assign-
ment to specific units of the management apparatus is realized in
the following way.
The minister is personally responsible to the Government of
the USSR for the state of affairs in the branch. He is empowered
to delegate authority to his deputies to establish the degree of
their responsibility and the responsibility of other executives of
the ministry for the activities of the enterprises and organiza-
tions. He also approves the staff list of the ministry and the
status of its structural units.
The Collegium is a consultative body under the minister. It
includes, as a rule, the minister, his deputies, and four or five
chiefs of ministry departments (not more than 15 persons alto-
gether). The members of the Collegium are endorsed by the USSR
Council of Ministers. and they have the right to convey to the
Council their opinion if it differs from the opinion of their minis-
ter. The Collegium regularly considers reports from executives of
the ministry and its subordinate organizations.
The Scientific and Technological Council of the ministry is a
consultative body that deals with problems of the scientific and
technological development of the branch. Its main tasks are to
determine the main directions of the unified R&D policy in the
branch, to assess the scientific and engineering level of the
branch, and to work out recommendations for improving R&D
organization and efficiency.
The main functional departments of the ministry are engaged
in planning and coordination. They organize work in the various
lines of activity of the economic organizations, and exercise con-
trol over the fulfillment of the plans. The planning and economic
department, for example, directs the formulation of long-term and
current plans pertaining to the volume of production in general
and to the most important products and costs of the branch. It
ensures the elaboration and harmonization of a single plan for
this branch of industry, and is also responsible for the methods
and organization of its planning system. The technological
department prepares and organizes the implementation of R&D
plans and plans for the introduction of new technology and
processes.
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The production department deals with specializations plans.
loading of production facilities. and cooperation in the delivery of
raw materials. other supplies. components. or finished products.
The department of material and technical supply elaborates plans
for material and technical supply. ensures the fulfillment of these
plans, and distributes material and technical resources among
industrial associations and enterprises directly subordinate to
the ministry. The capital construction department elaborates
capital construction plans for the entire branch and ensures
their implementation. The department of work organization and
wages directs the planning of the work force and coordinates the
system of wages, the scientific organization of work. and the
establishment of norms, standards. and pay rates. The depart-
ments of the chief mechanic and the power engineer plan and
organize the monitoring and operation of machinery and its
maintenance and modernization.
At the same time all the functional units of ministries have
analytical and forecasting functions, and perform long-term plan-
ning of the branch for 10-15 years. They also organize this work
to ensure that the required research is carried out by the scien-
tific and design organizations directly subordinate to the ministry
and by the industrial associations and production amalgamations.
Different forms of program- and goal-oriented management
are used for the elaboration of integrated long-term plans and for
the comprehensive development of a branch.
Union-republic ministries have a somewhat different organi-
zational structure from that of All-Union ministries. (The struc-
ture of the Ministry of Timber and the Wood-Processing Industry,
shown in Figure 2.8, is typical for a Union-republic ministry.)
The special feature of the organizational structure of these minis-
tries is that the middle-level management units are organized on
the principle of subbranch and territorial units. The ministry
also includes republic territorial industrial complexes. Le.,
republic ministries that include enterprises of the particular
industry in the territory of the republic and that are also middle
links in the structure of the ministry.
A special feature of the management structure of a
Union-republic ministry is that, besides functional departments
similar to those described for the All-Union machine-building
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Figure 2.9 The slandard organizalional slruclure of an All-Union in-
duslrial associalion.
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ministries, there are also functional units ensuring "product
management". These units ensure planning and coordination of
the activities of economic units in the most important areas of
production. They also analyze the level of overall production in
the branch of industry and plan and organize measures for the
coordinated development of the production of particular pro-
ducts, taking due account of the requirements of the national
economy.
The middle links in the structure of the branch ministries
(the All-Union or republic industrial associations and also the
republic ministries) are, on the one hand, the objects of plans
based on the centralized direction on the part of the ministry;
and, on the other hand, they are independent
production-economic complexes in which the management staff
exercises the most important management functions of operation
and development for the whole complex and operationally manages
the enterprises and organizations incorporated in the associa-
tions.
The structure of an All-Union or republic industrial associa-
tion includes functional units that perform planning, analytical,
coordination, organization, and control functions. In the same
way as the middle levels are subordinate to the ministry, the
enterprises (or lower levels) are directly subordinate to the chief
executive of the industrial association or his deputy. The minis-
try cannot interfere in the activities of the organizations of this
basic unit of the industrial association. Thus, both administra-
tively and economically the middle level is for the ministry an
individual production-economic organization that performs its
economic activities autonomously in accordance with the planned
targets set by the ministry. F'iguTe 2.9 shows the standard
structure of an All-Union industrial association.
2.3. Comprehensive Programs in Economic Management
The historically established organizational structure of Soviet
national economic management. based on sectoral and territorial
principles of organization, has proved helpful for the successful
solution of numerous problems in the balanced development of the
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national economy. However, the growing scale of the
socioeconomic system, the socialization of production, and the
closer cooperation of all the economic levels have complicated the
problem of interindustrial and interdepartmental coordination.
The traditional mechanism of integration, based on the elabora-
tion of a balanced national economic plan and the supervision of
its implementation, together with contracts between amalgama-
tions and enterprises from different industries, operates effec-
tively only if the economic activities are fairly routine and do not
involve several branches of industry. However. for the solution of
new, comprehensive problems of economic development, requiring
the joint efforts of industry, construction, and science, and the
accelerated creation of basic and secondary infrastructures, it is
necessary to frame and implement goal-oriented national
economic programs. Socialist management has gained extensive
experience during 50 or so years of elaborating and implementing
integrated, large-scale programs that have greatly contributed to
the national economic development.
It is worth noting that the very first plan for the economic
development of the Russian Soviet Federated Republic (GOELRO)
was actually drawn up on the program principle. That plan expli-
citly articulated a general goal which boiled down to higher pro-
ductivity of public labor based on its intensification, mechaniza-
tion, and rationalization, while electrification of the national
economy was viewed as a principal tool of attaining this goal (Rus-
sian Federation's Electrification Plan, 1955. p 43). The goal was
to be accomplished through several subprograms developed in two
directions, sectoral (five subprograms for electrification and fuel
supply, hydraulic power, agriculture, transport, and industry)
and territorial (eight regional programs). That long-term
integrated program was adopted at the Eighth Congress of Soviets
in 1921 and was successfully accomplished in the early 1930s.
In the years that followed, other integrated programs in the
areas of large-scale industrial-project construction, of space
exploration, of development of the nuclear industry, of promotion
of education and health care, of housing construction, of develop-
ment of large and remote regions, etc., were successfully accom-
plished in the USSR. A prime example of successful postwar pro-
grams is provided by the development of the Bratsk-Ilimsk
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territorial production complex. This program was initiated in line
with the fifth five-year plan in 1954 and pursued both national
goals (promoting the development of the USSR national economy
on the basis of the natural riches in the western part of Eastern
Siberia and of the development of industries such as the
hydraulic power engineering. nonferrous metallurgy, timber,
wood-processing, pulp and paper, etc.) and regional goals. such as
the construction and development of new cities, of centers of
education, culture, and science, of infrastructural branches of
industry (construction, transportation, etc.), and of industries of
regional significance (manufacture of construction materials, food
and light industries, etc.). (This program was studied by an inter-
national task force at IIASA in the period 1974-1976.)
In less than 25 years, five of the world's largest hydroelec-
tric power plants were erected on the Angara and Enisei rivers:
the Irkutsk (1956), Bratsk2 (1961), Krasnoyarsk (1967), and Say-
ansk (1978) stations. The program also envisages the construc-
tion of the Boguchansk hydroelectric station (1985-1990). The
aggregate capacity of these stations exceeds 25000 MW. Simul-
taneously, huge industrial enterprises, such as the Krasnoyarsk
aluminum production combine (1966) and the Bratsk pulp and
paper combine (1965), were built, together with numerous other
medium- and small-scale industrial projects. During the same
period the regional population grew from 170000 to 297000, and
its structure and life style also changed. In particular, the share
of city dwellers has increased from 53 to 81'7..
In the 1970s great attention was paid in the USSR to the 15-
year (1976-1990) integrated program of agricultural development
in the non-black-earth zone of the Russian Soviet Federated
Republic. Its general objective is to promote intensive agricul-
tural development in an area the size of France. The development
is to be based on the overall intensification of agricultural pro-
duction. on extensive land reclamation, on the integration of
mechanization and the use of chemicals, and on the wider applica-
tion of scientific and technological achievements and progressive
techniques. The 35 billion rubles of capital investments should
2 Th1s station was one of the results of the Bratsk-Il1msk complex program.
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increase agricultural production by a factor of 2-2.5 and
transform the working and living conditions in the 29 provinces
and Autonomous republics in the European part of Russia.
This program contains three major subprograms (develop-
ment of animal husbandry and forage, potato and vegetable grow-
ing, and production of cereal and industrial crops), as well as nine
auxiliary subprograms (land recLamation, cultural and technologi-
cal projects, the establishment of animal-raising complexes, agri-
cultural product processing factories, production of inorganic
fertilizers and agricultural machinery, R&D, rural development,
improvement of workers' welfare, etc.). In addition. each of the
29 regions runs an integrated subprogram of its own. Altogether
there are 63 large program components to be accomplished by the
organizations of 75 All-Union ministries and agencies.
Many other national economic programs, which are similar in
scale, complexity of interrelationships, volume of consumed
resources, and significance of socioeconomic impact, are to be
undertaken in the 10th and 11th five-year periods. These are the
development of oil and gas fields in Western Siberia, the construc-
tion of the Baikal-Amur railway (BAM), environmental protection,
the creation of the Sayansk and Ust-Ilimsk industrial complexes,
and the promotion of cooperation with other CMEA member coun-
tries.
The direction of the development and implementation of such
programs no longer fits into the sphere of control of separate
ministries or agencies or regional administrative bodies. The
management of large-scale programs requires proper coordination
and supervision of the interrelated activities of a variety of pro-
duction, research, and economic organizations subordinate to dif-
ferent departments, and is possible only through new organiza-
tional and managerial mechanisms [9].
Thus, we come to the organizational framing (institutionaliza-
tion) of yet another component of the USSR national economy,
Le., problem-oriented programs (in addition to the functional,
sectoral, and territorial subsystems already considered). This is
a significant structural breakthrough in the organization of the
Soviet economic system.
It is possible to group programs by several distinguishing
characteristics [10]. Our experience in developing organizational
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systems for management of the national economic program has
enabled us to single out several general classes and the most suit-
able forms and methods of their management. These are as fol-
lows:
(1) National programs, pursuing major socioeconomic goals of
national significance and simultaneously covering different
areas of production and nonproduction activities, and han-
dling public, natural and ecological, and international prob-
lems, etc. Examples include programs for developing the
world's ocean resources, for environmental protection, for
improving the economic management system, and for reduc-
ing the differences in working and living conditions between
urban and rural areas.
(2) functional, multibranch national economic programs aimed
at the solution of large problems connected with the
development of a group of industries or with the exercise of
an important interindustrial function in the national econ-
omy. These programs are distinctly interindustrial or
interregional and their ultimate goal is characterized by an
aggregate result of activities in a variety of industries.
Examples of the problems covered include the establishment
and development of an energy base for the 1990 level of pro-
duction, the attainment of the specified level for the use of
chemicals in agriculture, the development of an integrated
transportation system capable of handling the specified
volume of transportation, and the attainment of the required
level of mechanization and automation of the auxiliary and
support processes in industrial production.
(3) Large-scale regional programs aimed at the transformation
of enormous and frequently remote regions through the
development and integrated utilization of natural resources,
the accelerated development of the predominant branch of
industry in the region, and the economic development of the
region around its most significant project (e.g., new deposit
or power supply station in the West Siberian oil- and gas-
bearing region; agricultural development in the non-black-
earth zone of Russia; and economic development of the BAM
area, are all of this type. Such programs are executed
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within strict regional boundaries, but their accomplishment
requires joint interdepartmental and interindustrial efforts
on a national economic scale.
(4) Goal-oriented development programs (interindustrial or
interregional), which may be intended to solve a central
problem of one of the industries (regions). These aims can
be accomplished only through the combination of the large-
scale. interrelated activities of many industries. the elimina-
tion of imbalances or bottlenecks affecting the national
economy as a whole, the acceleration of technological or
sociocultural progress in a particular sphere, etc. Related
to this type of program are. for instance, programs for the
development and assimilation of a new product or process
(computer system. synthetic material, discovery-based tech-
nology, etc.), the development of certain services on a new
organizational and technical base (interindustrial repair and
tooling enterprises, tourist and recreation networks, etc.),
and the rational reallocation of productive forces. These
programs are characterized by the complex and versatile
interaction of industries. regions, and spheres of activities,
both in the attainment and in the utilization of the planned
results.
(5) Subsystem-oriented organizational and construction pro-
grams aimed at framing the production and economic system
around a new construction project. and at the reconstruc-
tion, enlargement, and reorganization of operating enter-
prises and agencies at higher technological and economic
levels (the setting up of amalgamations and territorial pro-
duction complexes. the construction of big enterprises, new
cities, etc.). Programs of this type are generally considered
as main subprograms in large-scale projects of other classes,
but they may often be independent, operating components.
The methods of management organization for the types of
programs mentioned have much in common, primarily because of
the need to integrate program activities into a unified system in
conditions where they are departmentally separated and where
their ultimate results depend on the activities of contributors
who do not report directly to a single agency. At the same time
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there are substantial differences in their approaches to the solu-
tion of organizational problems.
2.4. Major Organizational Forms of Program
Management
The general and specific features of integrated goal-oriented pro-
grams. described in the previous section. presuppose that the
corresponding requirements and tasks will be solved by the fram-
ing of adequate managerial forms. The types of program-oriented
structures, tasks, and functions of separate bodies that must be
established for a program may vary markedly. depending on the
objective and nature of the program, and on its scope. organiza-
tional framework. and time span of execution. However. the dis-
tribution of tasks and functions between the levels and major
links of management must follow certain. objective organizational
principles.
The differences between integrated programs and produc-
tion hierarchical systems necessitate the establishment of organi-
zational mechanisms capable of handling a host of managerial
tasks and functions in a new way. The most common and signifi-
cant ones are (Jiligure 2.10):
(1) The identification of the program's objective, its structure,
and ways of implementing it and utilizing its results.
(2) Elaboration of the program content, selection of program
contributors, and distribution of resources between them.
(3) Planned and operational coordination of subprograms and
program activities.
(4) Solution or integration of current problems connected with
program implementation.
(5) Comprehensive motivation of the program developers and the
contributors toward timely, effective. and efficient execu-
tion of the program tasks.
Various management organization forms are suitable for solu-
tion of these tasks and functions [11]. The most familiar and
practiced way is to make all program contributors subordinate to
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Current planning and operational
coordination of program activities
Integrated program objective
Objective structuralization and identification of
task composition and interrelationships for its
accomplishment
Identification of results required to secure
task solution
Contributors and their tasks
Supply analysis
Guidance and motivation of
officers towards the attainment
of required results
Figure 2.10 Management functions for integrated program develop-
ment and execution.
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one existing or specially established managerial body; this results
in the formation of a practically new economic organization of a
sectoral or regional system type. Such centralized organizational
forms of goal-oriented management may be referred to as line-
program forms. They are justified when a single. complex.
expensive, and long-term program, or a few such programs, have
to be realized.
The distinguishing characteristics of the newly established
organizational system are its orientation toward a specific objec-
tive and its multiindustrial (or multifunctional) internal structure.
It cannot, however, be effectively managed and directed from the
middle-management level of the system of which it is a part.
Experience in the management of centralized program sys-
tems (e.g., the assimilation of aviation and computer technology
production, the establishment and running of multiindustrial com-
plexes, and the implementation of a republic environmental pro-
tection program) shows that their subordination to a middle-level
agency. such as the central sectoral production office of a minis-
try, an All-Union industrial association, or a functional establish-
ment of the Council of Ministers of a Union republic (provincial or
territorial executive committee), is ineffective and does not facil-
itate coordination, either in the development or in the implemen-
tation of the progress.
It is not extraordinary, however, for the centralized systems
of sectoral and regional programs to report directly to the
highest managerial body, Le., to the central ministerial office, to
the Council of Ministers of a Union republic, or to a territorial
(provincial) executive committee. This arrangement may prove
effective only if the top program leader is assisted by a collec-
tive. interindustrial body intended to consider those problems
that require interindustrial and interregional coordination.
These organizational forms are most suitable for
integrated-discrete programs that are directed through priority
ranking and balanced planning of the program activities.
For large-scale national economic programs, the centralized
systems with the line-program structure also have to report to
the uppermost administration, Le., to the Council of Ministers of
the USSR. The huge number of interindustrial and interregional
problems, however, far exceed any reasonable scope of control by
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this authority and make it essential that centralized program
structures are carefully formed.
So far experience in centralized guidance of uninterrupted
programs has been gained only by agencies such as the former
State Committee of the USSR for Utilization of Atomic Energy or
the State Committee for Standards. For several five-year plan
periods the former directed the integrated program to extend
the application of nuclear technology to electric power genera-
tion, and to other areas, such as chemistry, metallurgy, agricul-
ture, and medicine. It planned and supervised all the associated
R&D, the construction of nuclear reactors, the production of the
appropriate technological equipment and research instruments,
the application of fission materials, etc. The State Committee for
Standards directs integrated programs, such as a long-term pro-
gram for improving the product quality management system, on
the basis of standardization. It influences projects related not
only to the development and introduction of standards, but also to
the development of new organizational forms of management, of
metrological support, of product certification, etc. Obviously,
both the possibilities and needs for establishing agencies of this
kind are limited.
In fact, a similar pattern of relations could well be supplied
to the governmental agencies directing a different class of con-
tinuous programs: functional multiindustrial programs. For exam-
ple, today there is an urgent need for specialized agencies or
committees of the Council of Ministers of the USSR to engage in
the integrated development of groups of energy, machine-
building, and transportation industries, and in the development
and manufacture of multiindustry products. Analysis indicates
that the management of development and functioning in clusters
of closely interacting industries requires a different approach
from that of traditional interindustrial planning. The focus here
is not only on the development of strategies and the general allo-
cation of resources, but also on the day-to-day management of the
complex, involving correction of the tasks of individual branches,
reallocation of resources, and joint projects and functions. The
integration of organizational systems of this kind is based on
interrelated activities aimed at a common national economic goal.
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There are, however, proven ways of establishing more flexi-
ble structures of line-program management, which take into
account the specific features of concrete classes of programs.
Thus. for instance, the programs belong to the
integrated-discrete type, which means that they can be effec-
tively directed through planned coordination arrangements.
Accordingly, instead of line management agencies (committees or
ministries), the central guidance of the programs may be assigned
to the units for aggregate program planning of Gosplan or the
planning committees of Union republics. Experience has already
been gained in this area and at present the emphasis is on
improving the organizational mechanism of program execution [7].
Should the elaboration of the general policy and strategy
and the balanced allocation of resources and tasks of a program
be accompanied by a great deal of coordination in integrating the
current activities of various branches and regions. then tem-
porary line management bodies may be set up at any level
corresponding to the scale and significance of the problem. This
may be a plenipotentiary committee attached to the USSR Council
of Ministers, to the government of a Union republic, or to any of
the central offices. The experience of the Interdepartmental
Committee of the USSR Gosplan in carrying out the economic
reform of several committees of the USSR Council of Ministers
confirms the efficiency and feasibility of extensively applying
this form of line-program management. It is quite suitable for
programs of goal-oriented development and large-scale regional
programs, as well as for all other classes of integrated programs.
In the Soviet economic system there are great opportunities
for the coordinative management of goal-oriented programs,
where the top managerial agencies delegate a part of the super-
vision and coordination functions to one of the leading contribu-
tors (either an individual, a whole organization, or one of its
units). Very often ad hoc collective bodies (coordinating commit-
tees, program councils, workers' commissions, etc.) are set up to
represent the most important contributors to a program and the
users or consumers of its results. The most distinct feature of
this form of program management is that the coordinating bodies
are alloted only information and advisory powers, while authority
rests exclusively with top administration. This approach leaves
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the managerial relationships within the established structures
practically unchanged and implies merely an insignificant redis-
tribution of functions [12].
Because of their relatively high flexibility and efficiency,
coordinative-type structures can be applied successfully to the
management of integrated-discrete and loosely related programs
of different scales. This organizational mechanism is easy to
establish and operate, particularly with local and intraorganiza-
tional programs (within a branch of industry, industrial associa-
tion, or production amalgamation). The limited scale of inter-
action and the relatively high level of centralized decision-making
allow the coordinating bodies to become an effective communica-
tion link between the system managers and the program contribu-
tors.
Coordinative structures are also used extensively in direct-
ing integrated national economic programs. In this case, a direct-
ing agency or organization is generally appointed to frame the
program, to draw up and integrate a plan of action, and to super-
vise the program activities. Practice, however, shows that an
appointed organization with limited authority is efficient only in
directing well-structured programs that have been sufficiently
defined and planned while in the development stage.
Poorly structured, long-term programs that require sizable
resources or are designed for the attainment of complex inter-
mediate results often suffer serious deviations in their execution,
which the directing agency or organization is practically unable
to cope with. Thus, according to the State Committee of the USSR
for Science and Technology, a number of ministries and agencies
engaged in integrated, interindustrial scientific and technological
programs do not commit sufficient resources to certain program
activities. The development and assimilation of technological
processes, machinery, and equipment are often delayed, owing to
unbalanced tasks in the construction of pilot and experimental
plants or to the violation of construction schedules.
Analysis shows that the potential for improvement and dis-
semination of the organization of coordinative program manage-
ment throughout the national economy of the USSR is far from
exhausted. For example, the effectiveness and efficiency of
national economic program management markedly improve if the
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directing body has attached to it a temporary, collective organ
composed of contributing organizations, planning bodies, and
research and design organizations that jointly analyze program
progress and make decisions to eliminate any emerging deviations
and to secure the attainment of ultimate targets.
Integrated programs can benefit greatly from expert assess-
ment of the most important technological decisions and from
economic substantiations of program activities carried out by
independent experts (not reporting to the program contributors)
and by representatives of organizations and establishments that
will be the end users of the program results. Such expert assess-
ments may be initiated by Gosplan, the State Committee for Sci-
ence and Technology, the State Committee for Construction,
regional authorities, and their agencies [13].
The organization appointed to direct the integrated, related
programs has to have the authority to allocate resources, to
supervise their consumption, to correct current plans, and to
stimulate the timely attainment of adequate intermediate results;
hence it must be given additional managerial functions. This
approach calls for a drastic redistribution of authorities and
functions throughout the entire management system, which leads
to the establishment of an organizational and economic managerial
mechanism of the matrix type.
Hence, matrix management structures employ a special
mechanism of interaction between the functional and program-
oriented subsystems of management organization. based on a bal-
anced share of responsibilities, authorities, and functions
between the elements of both systems. The coordination and
current direction of the interrelated managerial units is vested in
the provisional program bodies. The interaction of the program-
oriented and functional structures is realized through the combi-
nation of functions of the higher- and lower-level management in
both systems (Figure 2.11..).
The distinguishing characteristic of the matrix structure is
that the top management delegates the relevant authority to a
middle manager or managerial body that is made fully responsible
for program accomplishment. Thus, a quite new system of rela-
tions arises, where the powers of direction previously concen-
trated (in accordance with the unity of command principle) in a
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single, top-level body are distributed in strict proportion across
the middle level and then are again concentrated at the lower
level. In order to make this procedure work, the subsystem
managers who implement the program activities are accorded the
specific role of responsible officers. They continue to report to
their immediate line superiors and functionally start reporting
(on program-related issues) to the program leader. Depending on
the level and scale of the program, the program-oriented part of
the matrix structure may involve various combinations of organs,
while similar organs may perform functions that differ in content
and magnitude.
As a rule, an interdepartmental (interfunctional board) is
attached to the top system-management body to assist in
comprehensive reviews and optimal goal setting, in program plan-
ning, in analysis of program progress, and in allocation of
resources; this procedure improves the efficiency of integrated
program management. If, however, a separate board for each pro-
gram is justified within the framework of a large, national
economic program, then at the regional, sectoral, and amalgama-
tion levels it is much more reasonable to set up councils responsi-
ble for the development and monitoring of a whole class of techno-
logical, social, and other programs. In industrial associations and
production amalgamations this role may be assigned to committees
of the board of directors.
At the same time, an agency directing a large-scale national
economic program is high enough to have attached to it a board of
this kind. This pattern is fully justified for programs such as the
construction and development of the BAM area and the industrial
development of the city of Moscow. Collective bodies attached to
the program leader may also be set up for operational manage-
ment. Naturally, these bodies must have a smaller membership
and less authority than the strategic management bodies.
The matrix structure of fairly complex. integrated programs
with a sizable volume of functional management provides for a
more or less developed coordination service attached to the pro-
gram leader. This includes units or officers engaged in the coor-
dination and development of technological program, as well as in
the organizational and planning decisions.
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However, any economic system (enterprise. amalgamation,
branch of industry, and even the national economy) runs a variety
of integrated programs of different classes. Accordingly, the
developed matrix structures must provide for a body. common for
the entire system, which is mainly responsible for the integration
of all program plans, Le., responsible for the ranking of priori-
ties. the balancing of resources. results. and schedules. as well as
for the striking of an overall balance between program and
nonprogram activities [14]. These functions are usually entrusted
to one of the units of the main planning agency or service (e.g..
the planning committee of the economic planning office or a
department).
The reallocation of the major managerial functions between
the bodies of the established functional structure and the
appointed links of program management allows the following
advantages of the matrix management system to be realized:
(1) Decision-making authority is delegated to the middle level of
management. while unity of command and supervision of key
organizational and technical decisions remains with the top
level.
(2) The intermediate structural levels and links attached to
day-to-day and operational management are abolished.
(3) The top executives are relieved of operational managerial
functions, while major decision making is highly centralized
at the top program level.
(4) All established managerial principles are adhered to and the
two types of structures closely interact on the basis of the
optimal reallocation of functions.
(5) Informal relations assume greater significance in the
managerial process and the communications used in the
crosscutting supervision of accomplishing the program tar-
get become more flexible.
PART II
Organizational System:
Principles and Methods of Design

CHAPTER THREE
The Management Staff and
Rationalization of an Enterprise
3.1. The Systems Approach to Analysis of
Management Staff
The management of an enterprise is divided into two subsystems,
the managing and the operating subsystems. The operating sub-
system is composed of organizational resources, productive per-
sonnel, and their activities, all aimed at the achievement of the
final organizational goals (production, provision of social services,
scientific and technological innovation, creation of national
income, etc.), whilst at the same time ensuring optimal utilization
of all resources involved. On the other hand, the managing sub-
system is the part of the enterprise that undertakes the tasks of
management proper, of using information, of management and
administrative personnel, and of special material and financial
resources; it also performs all the information activities relating
to the operating subsystem.
Many members of an organization (from managers to ordinary
workers) perform these tasks in production processes. Manage-
ment activities may also derive from components of the external
environment, either formally through laws, directives, rules, and
orders, or informally through societal values, social and group
norms, attitudes, etc. The complete management system is
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embedded within its parent organization as a functioning part of a
living organism.
The management staff of an organization are relatively
clearly defined. They are the personnel of the total management
system who, in accordance with the division of labor, specialize in
the fulfillment, maintenance, and support of managerial functions,
and who are assigned the appropriate authority and resources to
perform these duties. However, the management staff do not per-
form the whole range of management activities in an organization,
and within management units there may be employees who perform
nonmanagerial "logistic" functions (purchasing, transport,
engineering, repair, etc.).
The structure and functions of the management staff are the
primary subjects of organizational design and development, which
should be a rational, scientifically sound process; however, it
should be kept in mind that a number of activities at some stages
and phases of the total problem-solving process may be fulfilled
regularly on a one-time basis by other subsystems in an organiza-
tion. In addition, the processes of both management system
design and of management functioning have informal, self-
organizing features that can be explained by the natural social
character of the organizational system.
The management system may be characterized by four
classes of variables: organizational structure, process of manage-
ment, leadership, and behavior.
3.1.1. Organizational Structure
The organizational structure of management is one of the
main control variables of an organizational system. It can be
defined, with the help of systems theory, as "system elements,
their interconnection, and properties arising from their totality
... all in some way providing for the stable existence of a system
[15]," and as "the principle, manner, or law of interconnections
among elements of a whole, the relationship of a system of ele-
ments within the framework of a given whole [16, p 4]." These
philosophical definitions do not provide a direct basis for under-
standing management organizational structure, but merely reveal
its nature as "the design of the organization through which an
enterprise is administered [17, p 14]." Nevertheless,
MANAGEMENT STAFF AND RATIONALIZATION 65
consideration of management organizational structure from a sys-
tems point of view leads to some very important conclusions:
(1) First of all, a management structure is a totality.
(2) To form its elements and subsystems one should formulate
features by which they can be identified.
(3) Among the elements of the management structure are impor-
tant elements and processes that belong to the organization
as a whole.
An enterprise may be characterized by different types of
structures:
(1) The production structure is the set of production facilities,
plants, warehouses, etc., together with their territorial
location and interconnections in the processes of manufac-
turing and distribution of different products.
(2) The technological structure is defined by the types of
technological processes and interconnections among the ele-
ments of primary and auxiliary production, by the speciali-
zation and loading of production facilities, etc.
(3) The economic structure reflects the structure of fixed and
turnover-related enterprise funds, the production cost
structure, the types of business units (profit centers, cost
centers), etc.
(4) The social structure is characterized by the differentiation
of enterprise employees according to occupation, skills, sex,
nationality, level of education, family status, etc.
(5) The information structure is characterized by the alloca-
tion of data generation sources in the organization, by the
direction and configuration of the communications network,
etc.
Management organizational structure can be defined most
simply as the composition and subordination of organizational
units and positions differentiated by a particular feature, and the
distribution of responsibilities, authorities, and relationships
among them. However, modern organizational theory recognizes
the limitation of such a formal interpretation. The stable
66 SYSTEMS APPROACH TO MANAGEMENT
with an iceberg is well
corresponds to the
submerged part to the
organizational elements affecting human behavior can include
both the above-mentioned, formal structural elements and ele-
ments and relationships of informal structure.
Any organizat.ion or collect.ive has formal st.ruct.ure
t.oget.her wit.h informal st.ruct.ure, Le., t.he syst.em of
int.erpersonal and int.ergroup relat.ionships and int.ercon-
nect.ions, cont.act.s, likes and dislikes t.hat. are not. specified
in document.s.... Anyone of t.hese groups ... has cert.ain
specific feat.ures, goals, and int.erest.s, unwriUen rules and
norms, it.s own ideas about. good and bad [lB, p 172J.
In contrast, Kaidalov and Suimenko [19, p 29] stress:
... wriUen orders, inst.ructions, directives, indexes, sym-
bols, signs, which at. first. sight. seem t.o be devoid of human
personal cont.ent. but. which act.ually, in an overt. or hidden
form, have not. only funct.ional but. also personal, psycholog-
ical, and individual specific cont.ent..
The comparison of an organization
known: the iceberg's visible part
organization's formal structure and its
informal organizational structure.
In general, the structure of an organization is not its static
"skeleton", but the dynamic formal and informal distribution of
authorities, responsibilities, tasks, influences, and communica-
tions, which are constantly reproduced in human relationships
and which evolve to provide changes that, although not always
immediately apparent, are sometimes very significant.
Recognition of the complexity and versatility of management
organizational structures is important as it helps to define the
depth, scientific soundness, and effectiveness of their study and
practical improvement. At the very least, attention should be
focused on the formal structure of a managemen t organization, as
this is the clearest feature of the system that is subject to
rational design and control. At the same time, informal aspects of
organizational structures should be considered as the factors
that maintain the functioning of an organizational toward the
achievement of its goals.
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3.1.2. Process of Management
Management structure and processes are two inseparable
aspects of an organizational system. The structure reflects the
more or less stable statics of a system's elements and their rela-
tionships, while processes characterize the dynamics of these
elements and their relationships in time. In solving different
problems of organizational research and improvement, relatively
more or less attention may be given to structural or process
features of organizational systems, but in all cases these features
should be considered together.
As with the structure of an organization, there are many
descriptions of its processes. A number of scholars are trying to
classify organizational processes from a general systems point of
view. For example, Katz and Kahn [20] have divided organizational
processes into production, maintenance, support, adaptive, and
control processes, while Miller [21] has differentiated information
processing from matter-energy processing. Bakke [22J recog-
nized in a system the processes of identification, resource
acquisition and maintenance. output generation, and integration.
Under the most general approach management organizational
processes may be divided into:
(1) Processes of functioning, which can be described in terms of
management functions, decision making, and organizational
communications.
(2) Development processes, which include processes of innova-
tion and organizational growth.
These may characterize both the adaptation of an organization to
the external environment and the maintenance of internal equili-
brium among its elements.
In reality there is a complex process of activities in an orga-
nization as a totality, and the identification of the different kinds
of processes depends on the conceptual framework that the
researcher chooses for his purposes. However, each class of
processes (decision making, communications. innovations, etc.) has
not only general, but also specific features. It follows that
specific methods and techniques should be applied to their study
and improvement.
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3.1.3. Leadership
Leadership is an important characteristic of a management sys-
tem that defines the requirements on managers of different levels
and describes their real behavior in decision-making processes.
It is important to emphasize that leadership is closely connected
with power relationships and therefore cannot be considered out-
side the particular overall social and economic context in which it
is exercised.
In economics, relations between men are always considered
as subordinate to relations between things, and a manager, even
in his technical decisions, expresses not his own arbitrary inten-
tions, but the interests of a particular social class or group that
controls the resources of an organization. Particularly intimate
identification of personal values, norms, and convictions with the
interests and goals of an "organization" in the above sense is
mostly confined to leaders. At the same time, personal qualities, a
leader's style of behavior, and his understanding of an
organization's objective demands, and of the most effective ways
of achieving its goals, are of great importance to management.
The systems approach to leadership means that the actions of a
leader must be considered as a product of the interaction
between the "situation" (Le., the objective requirements of the
content and conditions of performance of the organizational task)
and the personal qualities of the leader.
3.1.4. Behavior
Behavior is the second major characteristics of a management
organization that reflects the social and psychological aspects of
the individual and group actions of organization members.
Emelyanov writes, "One of the paramount tasks of the science of
developing systems management is modeling the behavior of a man
as the main element of such systems [23, p 99]."
Behavior as a variable is important in the examination of
managerial problems at the "microlevel " , Le., in primary collec-
tives (small groups characterized by direct contacts between per-
sons, substantial homogeneity compared to higher-level systems,
etc.) and in larger collectives (organizational units consisting of
several groups, e.g., shops). The "structure" and "management
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process" variables play an important role in large-scale organiza-
tional systems at microlevels, although behavioral factors may
also have substantial influence. Behavioral factors and problems
are different in different types of structure. Thus, in highly for-
malized processes (e.g., in mass and line production) the main task
is to reduce the detrimental effect of monotonous and uniform
labor on a person's state of mind. In contrast, for creative types
of activity (R&D. planning, etc.) it is important to set up condi-
tions for the most productive use of a person's skills, experience,
knowledge, and intellectual potential in the solution of complex
organizational tasks.
The systems approach to behavior views it as a result of the
interaction of many factors: external factors, such as social
environment (organizational structure, leadership, system of pro-
motion and motivation, organizational climate, the influence of
small groups, etc.), as well as personality factors (personal con-
victions, needs and interests, attitudes, abilities, the psychologi-
cal and physiological peculiarities of a person, etc.). It should be
stressed that among these factors the most important are the
social ones, which stem from the very character of social and
economic formation, the income level of people, and the particular
social groups to which they belong. The organization as a whole
and the primary work collective exert a concrete influence on a
person in production and management: they teach him and direct
him in the fulfillment of his individually defined tasks. The per-
sonal qualities of individuals cause fluctuations in behavior,
without being its main determinant.
There are a great variety of behavioral problems in organiza-
tional systems; they are connected with motivation, with the
material and moral incentives of collectives and individuals, with
group and intergroup dynamics, with superior-subordinate rela-
tionships, and with the mechanisms for eliminating intraorganiza-
tional conflicts. Some behavioral phenomena are typical of an
organization as a whole. Regulation of behavior is a special sub-
ject of social planning, but essentially the whole management pro-
cess, to a greater or lesser extent, deals with the behavior of
organization members, guiding it toward the achievement of orga-
nizational goals.
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3.2. Characteristics and Classification of
Organizational Structures
The typology and classification of management organizational
structures have been treated by the majority of authors attempt-
ing a scientific approach to the problems of their design and
improvement. Hence, beginning with Taylor, Fayol, Emerson, and
others in the West, and Kerzhentsev, Gastev, and others in the
USSR, and continuing with contemporary researchers, an exten-
sive literature has developed that covers the various characteris-
tics and classification systems of organizational structures. The
purpose of this section in particular is not to undertake a
thorough review and analysis of all known points of view, but to
identify a method and objective criteria for selecting the major
management organizational structures that are fully consistent
with current requirements, irrespective of the socioeconomic con-
ditions of their application in a planned or capitalist market
economy. Obviously, we try to analyze typologically and systema-
tize only those organizational forms and decisions that are based
on scientific principles of management organization and have
proved their feasibility through extensive practical application.
It should also be kept in mind that the following structures are
not complete models of social systems, but serve exclusively for
organizational analysis.
Behind our approach to this problem is the premise, result-
ing from broad and extensive study, that no large modern
economic organization employs structures that can be identified
by a limited number of characteristics and strictly assigned to a
single (albeit the largest) class. The British researchers Burns
and Stalker, who were the first to formulate this premise, wrote,
"The beginning of administrative wisdom is the awareness that
there is no one optimum type of management system [24, p 348]."
This does not mean that it is impossible or unnecessary to con-
sider structural classification as a subject of design study, but
that more general criteria and a systems approach is required for
the description of structures. We try to prove this by analyzing
traditional classification characteristics.
These are generally the most essential characteristics of
organizational structures, such as the content and pattern of
MANAGEMENT STAFF AND RATIONALIZATION 71
prevailing relations between the decision-making centers, their
functional specialization, and established communications. Just as
important for structural analysis, however, is the typification of
the management systems proper; where the structures belong is
important as well as their characteristics.
The scientific literature usually subdivides management
structures into "mechanistic" and "organic" (see, for example,
[25]). The major features of these types of structures are listed
in Table 3.1.. It should be pointed out, however, that these two
general types are idealized conceptual-theoretical models rather
than a direct reflection of concrete management systems. They
fix two orientations in management organization: "toward max-
imum order and organization" (a mechanistic concept) or "toward
maximum release of employee labor potential" (the organic con-
cept). Real management systems have predominantly the features
of one or other model, but are not fully consistent with either
since they are essentially compromises.
The following factors should be considered in the analysis.
First, the mentioned conceptual-theoretical models of manage-
ment organization are not competitive (as some generalists
presume them to be). They are objectively determined by the
major characteristics of the operating subsystem and the
environment in which it functions. The mechanistic model is
preferable for stable and deterministic conditions, while the
organic model suits an uncertain and dynamic environment.
Accordingly, large economic organizations may involve manage-
ment subsystems based on both the mechanistic concepts (e.g.,
direction of basic production, maintenance and procurement,
accounting) and the organic concept (e.g., the top management
system, goal setting and strategic planning, R&D).
Nevertheless, the possibilities for combining the different
types of systems are limited, since their individual properties are
competitive. Thus, for example, a matrix management structure is
inappropriate in conditions of regimented tasks, procedures, and
behavior, as it allows only the detailed execution of instructions.
In conditions of belt-line production or accounting, a "creative"
approach to the execution of prescribed operations is similarly
unacceptable because it may result in a mess. The primary
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condition for success here is the synchronized and adequate
interaction of well-organized management.
Although the mechanistic and organic models of management
systems are very useful for analysis, it should be pointed out that
this dichotomy is far from complete and operational for practical
organizational design. It is the intermediate forms of organization
(i.e., various modifications of functional or matrix structures that
take into account the specific environment of production and
management) that are of major importance for the typification of
management systems and applied analysis. This is why practical
approaches to the typification of management organizational
forms have two aspects. The first centers on the type of manage-
ment structure (functional, line-functional, matrix, etc.). while
the other reflects the type of management system as a whole
(mechanistic, organic, mixed), which, to a certain degree (but not
strictly deterministically), corresponds to the type of structure.
Let us consider the typification of organizational forms
based on the unity of the management structure and the organiza-
tional mechanism of its functioning. Such typification based on
the separation of two major types of structures - line-functional
and program - is well adapted to the solution of the problem of
organizational framing as a process of rational design, through
specific methods and procedures of building a formal structure
and an organizational mechanism of management.
There is an objective reason for the appearance of both
types of structures and their modifications. The evolution of
management organizational forms has followed the major trend in
public production development: more extensive division of labor
and its cooperation, greater specialization, and closer integration
of organizational and economic relational mechanisms striving
toward a natural and integral symbiosis. Every step toward quali-
tative improvement of production has been adequately reflected
in new forms of management organizational structures [26].
The simplest type of structure is a pure line structure. It
is based exclusively on direction-subordination relations and
reflects the most general stage of the division of labor, i.e., into
supervision and execution. Nowadays, pure line structures exist
only in the smallest, autonomous organizations, which perform ele-
mentary production functions or services based on simple
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technology. In modern enterprises, however, even in the lowest
units that might seem to be based on strict line relations (team,
work section), the division and cooperation of managerial labor no
longer fit into the framework of direct supervision and subordina-
tion (Ji'igure 3.1).
At the same time, the line form of manager-subordinate rela-
tions, as a means of realizing the unity of command principle, is a
mandatory element of practically every formal structure. It is
mainly the amount and content of the line management authority
in resource allocation that determines such an important charac-
teristic of a management system as the extent of its centraliza-
tion. The latter, in turn, determines. with regard to the span of
control, the hierarchical decomposition of the operational subsys-
tem. There may be as many as ten hierarchical levels of direct
reporting in a big production amalgamation (for industries employ-
ing complex technology): chief executive of the amalgamation,
executive manager of the amalgamation, plant manager, deputy
plant manager for engineering, production superintendent, shop
superintendent, shift superviser, head foreman, foreman (team
leader), worker. Naturally, with such a multilevel, hierarchical
decomposition of the system, each level may employ quite diverse
forms of division and cooperation of management activities, result-
ing in numerous eclectic organizational forms [27].
The second step in the organizational evolution of formal
management structures was the appointment of staff officers
attached to a manager, Le., individuals or units responsible for
situational analysis and problem setting, generation and assess-
ment of alternative decisions, and elaboration of criteria for
objective attainment and performance standards. The most
essential characteristic of structures involving staff links is
undoubtedly strict adherence to line relations, as both the pro-
duction officers and the staff units report only to their immediate
superiors. No other relations, formally at least, are allowed.
Accordingly, these structures are also referred to as line staff.
Modern organizations. particularly large ones, extensively
employ diverse types of staff bodies that are attached to the
upper echelons and composed of supervisors and experts who are
usually not relieved of their primary responsibilities. These
bodies include boards of directors, specialized committees, and
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Indirect influence
(constraints) of staff
Specifications,
drawings,
technological
regulations
Job mix,
materials,
equipment,
tools
Rates,
procedures
for penalties,
fines. bonuses
Regulations,
safety
standards,
maintenance
procedures
Section supervisor
(head foreman)
Direct leadership
I
I
I
~
I
r----'--...,
I
~
Workers Workers Workers
Figure 3.1 The present form of line relations in primary units of
large organizations. (Line managers realize the directives and con-
straints specified by superior managers and functional bodies.)
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scientific and technical councils. They are assisted in their
activities by specialized staff units appointed from operational
units or set up specially for this purpose.
The high level of division and cooperation of labor in the
management of large economic systems, which requires a
widespread and diversified functional staff. has brought about
two, at first glance, conflicting trends. On the one hand, produc-
tion diversification and functional specialization force the staff
bodies attached to the upper management to integrate analytical
and evaluation activities. thus extending their role and sphere of
influence. On the other hand, the greater complexity of decisions
and the resultant amount of work lead to mixed relations between
the links of the organizational structure, which are no longer
purely line staff. One option for such structures is given in Fig-
ure 3.2 [28].
Analysis of the causes and consequences of both trends
indicates that they reflect the objective laws of current organiza-
tional evolution and it would be unwise to restrict them artifi-
cially. Clearly, the most effective way to ensure their nonanta-
gonistic evolution is to elaborate special mechanisms that formal-
ize the correct management relations, bearing in mind the great
variety and instability of the interrelationships between the two
trends.
The division of managerial labor through functional speciali-
zation is considered to be a breakthrough in management organi-
zation. First substantiated and described by Fayol at the turn of
the century, it was soon widely applied. In essence, it centers on
the allocation of responsibilities to particular management func-
tions, on the organizational separation of management units speci-
alizing in each function, and on their more or less deep hierarchi-
cal structuring depending on the content, complexity, and amount
of work.
The literature also deals with models of purely junctional
structures, in which there are no pure line relations between the
upper and lower levels of management. but only specialized com-
munications. Even in very small. multiobjective socioeconomic
systems. however, this approach leads to an immense amount of
coordination at the top executive level. which practically
deprives the functional structure of its value. Hence, such
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structures did not find any significant application in their pure
form. After numerous unsuccessful attempts to apply them, this
approach was discarded in the USSR as early as in the 1930s.
In a truncated form, however, these functional structures
are applied even today. It seems reasonable and effective to use
them in the top echelons of management, which deal with prob-
lems of strategic development and elaboration of a standard
methodological basis for functional activities. The scope for the
application of functional structures depends primarily on the
level of a management system's centralization. In the USSR
national economy, for example, the form of functional management
presented in Figure 3.3 is used.
The most versatile form of the functional specialization prin-
ciple that does not conflict with the unity of command principle is
realized in Une-functional structures. The major characteristic
of these structures is that general resource direction and goal
setting are the sole prerogative of line managers, while the imple-
mentation of objectives with the allocated resources is the
responsibility of functional management. The versatility of the
approach provides the required diversity of organizational forms
for organizations and their subsystems of any scale, complexity,
and degree of centralization. The greater scale and diversifica-
tion of production entities in the 1950s and 1960s brought about
specific modifications of the line-functional structures, referred
to in the West as "divisional". Their peculiarity lies in the fact
that the management structure is consistent not only with its own
specialization, but also with that of production.
This modification is characterized by the organizational iso-
lation of autonomous economic units or sectors of an organization
(divisions) specializing in certain types of products or services
(product orientation) or in the accomplishment of specific objec-
tives (e.g., introduction of a new product line, of a fundamental
technological innovation, or of a new service concept - Le., inno-
vation orientation). Just as widely utilized are divisions set up to
act or provide services in a specific area (territorial orientation).
Territorial orientation, of course, may be combined with product
or goal orientation.
In the Soviet economy there is a great variety of production
organizational forms that make up the divisional structure of
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Chief executive
of industrial association
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Manager,
personnel
and social
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and social
development
Figure 3.3 Elements of funclional slructure In the management chart
of an industrial amalgamation. (The superior functional bodies super-
vise the lower-level managers and provide methodological guidance to
the respective functional services.)
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management systems. Thus, All-Union industrial associations
characterized by product orientation and republic industrial
associations characterized by both product and territorial orien-
tations may be viewed as divisions of a branch management level
(within ministries). Within subbranches the divisions are
represented by production amalgamations and big enterprises
(product and product-territorial orientations), as well as by R&D
and production amalgamations (innovation orientation).
The divisional structure may well be used in production amal-
gamations. In this case not only the manufacturing units (affili-
ated factories, closed-cycle operational departments), but also
relatively autonomous auxiliary units, such as transportation,
repair, preproduction, sales, and design units, are subject to divi-
sional breakdown. The divisions are responsible for the attain-
ment of assigned objectives, are empowered to supervise
resources, may establish business relations, both with other divi-
sions and outside organizations, and become not only independent
"cost centers", but often "profit centers" too. Such structures
are used in amalgamations of the automobile industry, agricultural
machine building, and other branches [29].
The most remarkable feature of divisional structures is that
each subsystem has its own functional management, which to a
certain extent interacts with the central staff and functional
management. The complex production cooperation of the subsys-
tem links involved adds to the complexity of management relations
and communications in modern, large economic entities. An exam-
ple of the most important management relationships in a subsys-
tem of a machine-building amalgamation, previously almost
unrecognized in the literature, is given in Agure 3.4.
The greater amount, mix, and complexity of management
relations and communications in modern organizations, which
create a great demand for more effective forms of interfunctional
coordination, justify the separation of comprehensive, goal-
oriented interfunctional programs (projects) and interbranch
complexes oriented toward common goals as independent opera-
tional subsystems. This brings us to another common feature of
organizational structure classification, i.e., classification by
operational subsystem. According to this, all structures may be
divided into two classes: management of autonomous economic
C
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systems (branches of industry, amalgamations, enterprises, estab-
lishments, and organizations) and management of goal-oriented,
interfunctional programs and interbranch complexes [10].
The hierarchical structure of the national economic manage-
ment system does not allow the precise differentiation of the
applications of each of the mentioned classes of organizational
structures. First, each interfunctional program or interindustrial
complex may be initiated only within a definite economic system
(or. rarely. within the national economic management system as a
whole, which is itself an integrated organizational system).
Second, only formal organizational systems of a certain level may
contribute to goal-oriented programs or be components of inter-
branch complexes. Finally, the management of both classes of
operational subsystems may employ identical organizational forms
from among those mentioned. Let us consider from this point of
view the modifications of program management organizational
structures.
The traditional forms of interfunctional and interindustrial
management involve centralized and coordinating program manage-
ment.
The centralized management systems of goal-oriented pro-
grams and interbranch complexes are characterized by the orga-
nizational separation of major contributors into independent,
single-objective systems with their own line management units,
which represent separate links of the upper-level economic sys-
tem. The fact that the program contributors or interindustrial,
complex components report to a single body allows us to term this
a line-program structure.
It should be kept in mind, however, that a system similar to
an ordinary economic organization and differing from the latter
only in having a more specific goal orientation and duration may
be designed (depending on specific features of the particular
program or complex) around all the management organizational
forms described above - from purely line to the most complex
line-functional structures.
The centralized-type structures are characterized by
proper organization. by clear-cut allocation of responsibilities.
and by a highly effective management mechanism. Their applica-
tion. however, results in duplication of all the functional and
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auxiliary subsystems. which makes the structure inefficient
where multiple programs are involved. In addition, any attempts
to restructure due to the changing objectives of organizations or
individual programs face great difficulties. Accordingly, the
application of centralized structures is justified only for a few
complex, costly, and long-term programs (e.g., utilization of
nuclear energy, space exploration, and manufacture of new types
of complex products. such as aircraft and computers).
The distinguishing feature of coordination-type program
structures is that the operational, line-functional structure
incorporates special staff units to carry out the lateral coordina-
tion of interfunctional (interindustrial) interaction through feed-
back controls, collaborative making of program decisions, and
supervision of their implementation. Such bodies act on behalf of
a manager of the system within which the program is executed,
but have no authority for direct supervision.
Strictly speaking, reference to such forms of coordination
as a separate class of structures is only conventional. as their
establishment implies neither new management relationships nor
the alteration of existing ones. The differences consist mainly in
some redistribution of management functions between the estab-
lished management links and the corresponding, primarily infor-
mal. changes in their roles. In some cases the most specific
programs may have special bodies exercising supervision and
coordination (committees, coordination departments, etc.), but
mostly this function is assigned to one of the existing links or its
subunits. Practice shows that the described mechanism is
employed not only with distinct programs, but also in other cases
where a need arises to exercise large-scale, interfunctional coor-
dination at the middle-management level.
Because of their simplicity and high degree of adaptivity,
the coordination forms of program management find a variety of
applications. They are not, however. efficient enough. since they
do not relieve top executives of program operational management
and do not provide for the smooth execution of a program where
there is an irrational use of scarce resources allotted to the pro-
gram. These structures are most suitable for programs featuring
poor cooperation between contributors.
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A qualitatively new form of interfunctional and interindus-
trial management coordination is provided by matrix structures.
They establish special interactions between line-functional and
program management subsystems by balancing the share of
responsibilities. authorities, and functions between the elements
of both systems. The distinguishing feature of matrix structures
is a person (or a body) who is fully responsible for the program
and to whom the chief executive of an organization delegates the
relevant powers. As for the line subordination. the responsible
officers report to their immediate superiors; functionally, they
report to the program leader (see the versatile example of an
organization chart in Figure 3.5). There are various modifica-
tions of the matrix management structure.
Thus, very complicated programs that greatly affect the
entire economic system usually require an advisory staff body
attached to the top system management. This body is a sort of
special committee or council engaged in the development and
supervision of the program. In the example in Figure 3.5 this is
an interbranch committee for the integrated scientific and tech-
nological programs attached to the State Committee of the USSR
for Science and Technology. It reviews the decisions related to
all the identical programs (technical, economic, social) imple-
mented in an organization.
If a program involves the complex and prolonged interaction
of a host of various organizational units facing strained plan tar-
gets, then an advisory body is attached to the program Leader
too. In Figure 3.5 this is a coordination council, whose prime
responsibility is collaborative decision making in relation to
current and operational issues of program implementation.
If a system contains severaL goaL-oriented programs imple-
mented concurrently, then its structure usuaLLy provides for a
planning and organizational body (in the present case this is the
Gosplan integration department for comprehensive programs),
whose main tasks are to baLance the resources consumed for aLL
kinds of activities and to coordinate operationaL and current
changes in the pLan involved.
A great amount of functional management of the program may
require some specialized functionaL units attached to the program
leader. Mostly, these are the research and design, control and
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analytic, and information services. Such bodies are generally
established within the management systems of large-scale indus-
trial and interindustrial programs. In Figure 3.5 these are the
technology department, the information center, and the planning
and coordination department.
Matrix program management structures are the most versa-
tile and flexible as they do not require much restructuring of
line-functional management and may be successfully applied to
national economic. industrial. and intraproduction programs.
We have discussed the major types of organizational struc-
tures actually employed in modern organizations. Large systems
may use various combinations of these organizational structures.
Obviously, it is possible to identify and systematize the typology
of these combinations too, and this has been attempted by some
Soviet and foreign authors. One can easily infer from the fore-
going discussion, however, that the organizational structure of a
modern, large-scale economic system is a widespread network of
management relationships, featuring practically every basic
management form (for examples of specific organization and pro-
gram structures see Part III of this book). The possibility of
applying various combinations of elementary forms provides the
diversity that is required for a designed. organizational structure
to correspond fully to the specific features and objectives of a
particular socioeconomic system, as well as to its interaction with
the environment.
Figure 3.6 gives a generalized systematization chart of the
typical management organizations described. It can be seen that
the chart is very poorly structured. which reflects the impossi-
bility of applying a rigid form of organizational relationships in
modern systems. It is this circumstance that we use to substan-
tiate the methodology for designing management organizational
structures.
3.3. Factors Determining the Requirements of
Management Organization and their Impact on
the Selection of Organizational Structures
The great variety of potential management organizational forms
inevitably poses a problem of choice with respect to each specific
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condition of their application. The analysis of case studies of
management systems shows that, even for one and the same orga-
nization, various types of structures may prove effective, depend-
ing on the changing objectives, on available resources, on the
environment, on the composition of operational departments, and
on many other factors up to and including the personal traits of
top executives and leading specialists. Hence, the scientific
choice of organizational options must be based on knowledge of
the role of structures in the management process, of the objec-
tive requirements on it from the point of view of general laws of
production and management organization, and of the impacts of
certain factors and characteristics of the operational subsystem,
the executive component, and the management environment on
the ability of a structure to meet specific requirements.
It should be kept in mind that the influence that an organi-
zational structure exerts on management effectiveness is always
closely linked and interdependent with the effects of the com-
petence and executive traits of managerial personnel. of the
established sociopsychological climate and informal relations, of
the applied management techniques and tools, and of other pro-
perties of the executive component that may be adjusted in the
process of improving the management system. This is very impor-
tant for a number of reasons.
First, disregard of these characteristics of a management
system reduces the benefits of organizational improvements.
Second, the diversity of organizational forms is not unlimited and
a shift from one form to another is uneven, i.e., there is always a
set of requirements that no structural option can meet. It is
these discrepancies that may be compensated for by other
characteristics and parameters of the executive component.
Third, the influence of various objective factors on the require-
ments on the structure may turn out to be conflicting. Hence, the
choice criteria must make provisions for a trade-off and the
adopted decisions are compromises. The correct understanding
of this state of affairs implies the improvement not of the struc-
ture alone, but also of other interrelated characteristics of the
management system, in order to achieve an acceptable quality of
its functioning.
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The analysis of the effect of management laws on the
requirements on a management organization is rather complex and
lengthy, and is the subject of other scientific papers by us. Here
we confine ourselves to some results in terms of the most univer-
sal standard requirements on the general properties of manage-
ment organizational forms. These forms must possess characteris-
tics that will provide for and formalize the following:
(1) Full responsibility of each management authority for the
accomplishment of a management task (subobjectives).
(2) Balanced tasks for all management units of a certain level
with respect to objectives of a higher management level.
(3) Comprehensive execution (interrelationship) of all the
management functions related to each task both in "vertical"
and in "horizontal" interrelationships.
(4) The most efficient division and cooperation of labor between
the management units and levels with regard to their func-
tions, providing for minimal overlapping in conditions of
line-functional and program structure interaction.
(5) Concentration of authority and responsibilities in tackling
every specific management task through the rational reallo-
cation of powers at each lateral management level and verti-
cal delegation of authority.
(6) Complete correspondence of the organizational and economic
mechanisms of execution control, extending to the responsi-
bilities and decision-making powers related to every manage-
ment task.
Since, in fact, every modern management system contains
the elements of interfunctional and interindustrial interrelation-
ship controls, this list ought to be complemented with the
specific requirements on the structures and mechanisms of
comprehensive, goal-oriented program management. These can be
summarized as follows:
(1) To improve the efficiency and effectiveness of program
development and implementation management by bringing the
management authorities closer to contributors and by estab-
lishing direct communication between them.
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(2) To ensure the overall and effective interaction of all the
units engaged in the support and accomplishment of the pro-
gram.
(3) To relieve the system headquarters of the functions of
operational management and coordination of the program
activities.
(4) To raise the responsibility of the management bodies of each
specific program contributor for the results and timing of
activities.
(5) To provide effective control of the planned work progress,
and to facilitate the efficient administrative adjustment and
management incentives for better results with respect to
quality, efficiency, and time.
Each of the applied organizational forms is only partially
effective in meeting these requirements. To meet all of them a
large organization must employ a composite structure that is a
combination of various organizational forms, especially suited to a
particular operational subsystem in specific conditions. Theoret-
ical studies and practical experience both indicate that the fac-
tors most significantly affecting the manner and sequence in
which structural elements are combined are the system objec-
tives, the functioning environment, the resources available for
attaining the objectives, the organizational and technological
parameters of the system, and the process of its functioning
(Table 3.2).
The changes in these characteristics that stand out as fac-
tors affecting the requirements on management organization and.
consequently, as criteria for selecting alternative structures, are
mostly interdependent and closely correlated. Accordingly, in
practice each set of such characteristics is consistent with the
most rational form and composition of management organizational
structure. Thus, in developing the standards and criteria of
organizational design for specific systems (e.g., for production
amalgamations of similar industries) it would be reasonable to
analyze the aggregate impact of variable factors on the require-
ments on the structure. However, in our case, which is of a gen-
eral methodological nature, it is much more fruitful to consider
the influence of each factor on the selection of preferred
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organizational options. Let us consider briefly the major depen-
dencies.
3.3.1-. Management System Objectives
As follows from our preliminary consideration. not only an
economic organization. but even a large-scale, comprehensive pro-
gram may have only a single objective. However. if a system has a
set of objectives, one of which has a market priority with regard
to the ultimate result and the consequences of its application, to
the resources required for its accomplishment, to difficulties of
realization, etc., then it is necessary to arrange the organization
of a corresponding goal-oriented program. The shares of line-
functional and program orientation in management structures
depend generally on the following factors.
Where there are several stable and equal objectives the
organization is built around a line-functional structure. However,
if production objectives are regularly changed and accompanied
by a distinct product or process specialization, then the best
alternative is the divisional form of line-functional structure or
its combination, with some forms of product management. With
the interrelated diversity of production and technological objec-
tives and, accordingly, the complex interrelationships of the
entire functional and production staff supervising the manufac-
ture of a limited number of new products, the most effective form
is found to be centralized project (line-program) management with
a line-staff organization in the upper echelons and a line-
functional organization at the middle level. Finally, where the
dominance of one of the system objectives is prolonged, a multi-
objective, line-functional structure may be converted into a cen-
tralized program structure in which various forms of line, line-
functional, and line-staff organization may be applied.
A no less significant factor is the stability of objectives over
time. It is quite reasonable to judge the stability by the life cycle
of organizational structures (time period between major restruc-
turings), which generally averages 4-5 years for modern organi-
zations. Should the major objectives of an organization be
sufficiently stable within the life cycle of the line-functional
structure, the latter must be considered as the most efficient in
such an environment. Correspondingly, more dynamic objectives
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require more flexible and adaptive structures. These are mostly
matrix structures made up of line-functional and program (pro-
ject) components [10].
It very often happens, however, that an organization has
both stable and dynamic objectives, in various proportions. This
usually occurs together with a significant diversity of production
and technological tasks, and is caused by the need to maintain or
expand the production of certain goods that are well established
in the market and, at the same time, to initiate a new product line
or service, which involves R&D, installation of new facilities, and
drastic modernization of facilities already running. In such cases,
the priority generally is to ensure steady growth while maintain-
ing the profitability of the business. This is achieved through
improvements in the line-functional structure. primarily by means
of establishing and aggregating staff units in the higher manage-
ment echelons. such as analytical. forecasting, and planning units.
At the same time the middle-level management units are built
mostly around matrix structures dominated by program (project)
components [28].
3.3.2. System Functioning Environment
The content and nature of open socioeconomic systems (e.g.,
economic organizations) are largely determined by their relations
with the environment. There are three distinct types of environ-
mental elements that determine the requirements on the manage-
ment organization of any system.
The first type involves the administrative authority of a
higher system. The content, structure, and scope of each
specific management system depend on the organizational struc-
ture of the higher (with respect to the given system) functional
management, on the degree of centralization of responsibilities
and resource allocation authority, and on the way the management
functions of all the external relations are allocated.
In this respect there are a variety of forms of relations
between production amalgamations and higher authorities in the
USSR. Although they are subordinate to the central production
office of an industrial ministry. which exercises mainly admin-
istrative, coordinating, and planning functions, amalgamations
enjoy an ever-increasing autonomy. They establish an extensive
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line-functional network whose units act as major contributors in
comprehensive industrial and interbranch programs. The need
for autonomy and comprehensiveness is much greater in those
production amalgamations that report directly to the central min-
isterial staff. As a rule such conditions are provided for particu-
larly large and diversified production amalgamations or industrial
complexes. In recent years production amalgamations have come
to report increasingly to All-Union or republic industrial associa-
tions. The latter closely engage in direct economic management;
hence, in many cases they centralize a number of functions
related to preproduction. supply, and services. This leads to the
establishment of an integrated management structure for a whole
subbranch of industry where a production amalgamation's manage-
ment or its units turn into interdependent links of a common
system. This increases the need for program management mecha-
nisms developed around matrix structures.
It is also an established practice to set up large-scale pro-
duction amalgamations and combines within the framework of
republic ministries or reporting to a regional administration. This
is usually accompanied by the significant diversification of pro-
duction, and management functions may be allocated in a quite dif-
ferent way. Practice shows that organizations dominated by pro-
duct program structures are most efficient in such situations. On
the whole, however, the impact of various factors on the forms
and methods of management organization in such amalgamations
has not yet been studied sufficiently thoroughly [30].
The second typical elements of an economic organization's
environment are the suppliers of materials, components, equip-
ment, tools, containers, etc. Depending on the scale and variety
of cooperation, the tasks of its management may change drasti-
cally. Accordingly, management organizational forms may change
too: specialized functional services, headed by deputy general
managers, may be separated. comprehensive goal-oriented pro-
grams for support and cooperation may be established, or supply
and sale functions may be decentralized.
Of particular significance are the stability and content of
the organization's relationships with the elements of the environ-
ment. If the relationships are extremely variable, arbitrary, and
poorly formalized, then the priorities in the tasks and functions
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of organizational management tend to shift. This leads to degra-
dation of the functional specialization of the top and even
middle-level management units; their activities become very diver-
sified and it is necessary to duplicate staff units. Conversely,
stable and strictly specified relationships with consumers and
suppliers ensure the efficient functioning of the centralized
line-functional structure, which employs coordinated forms of
program management as the need arises.
The third typical elements of the environment are the com-
ponents of the production and social infrastructure. Two factors
are essential here: forms of infrastructural management and the
scope of the external services provided by an organization. The
more centralized and specialized the infrastructural branches,
the less an economic organization's management centers on them.
This allows the abandonment of some functional units in the inter-
nal structure, of the centralization and mechanization of planning
and inventory procedures, and the cancellation of staff links.
The amount of services provided by an organization depends ordi-
narily on the size of the organization and the availability of spe-
cial facilities in the region. Giant amalgamations tend to establish
in-house specialized transportation, power supply, repair, and
similar services. In nonindustrial regions (agrarian, poorly popu-
lated, etc.) even medium- and small-size enterprises have to
create their own production and social infrastructure. This
enlarges and complicates the management and increases the need
for special forms of coordination and staff units.
3.3.3. Resources
The characteristics of resources consumed by economic systems
to accomplish their assigned objectives significantly affect the
management organizational structures and their efficiency. The
major effects are as follows.
First, the procurement of each type of resource may be
viewed as an independent subobjective of the system. Thus, the
mix of resources, their shares and interdependence, and the
sources and means of procurement determine to a great extent
the structure of the organizational objectives and, consequently,
the organizational management structure.
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Second, the volume of consumed resources directly depends
on the size of an organization. Accordingly, this determines the
total amount of ,management activities, the content and intensity
of individual management functions, the specialization of manage-
ment units, and their interrelationships and internal structures.
Third, the sources of resource procurement and the mecha-
nism of resource circulation greatly influence the composition,
content, and procedures of organization-supplier relations. It is
worth pointing out that semifinished products, power, tools, infor-
mation, and services must also be considered as specific
resources; hence, their characteristics largely determine both
the manufacturing structure of the system and its external
cooperation.
Finally, the degree to which consumed resources have to be
supplied determines the requirements on management organiza-
tional forms to a large extent, albeit indirectly [31J. Thus, scarce
resources, lack of current assets, and poorly organized deliveries
call for highly coordinated day-to-day operational activities in all
the functions, for the strict and frequent control of costs and
progress by upper management, and for highly centralized
authority and responsibility for resource allocation.
The uncertainty and variations of resource composition that
occur during the development of new products and services, or
during interaction with an unstable environment, require decen-
tralization of authority for resource procurement and utilization,
the establishment of interfunctional (lateral) interrelationships,
and increased stocks and rates of resource consumption.
3.3.4. Organizational and Technological System Parameters
Although to a certain extent subordinate to the objectives,
resources, and environment, these parameters, on account of
their variability, exert their own influence on the requirements
on a management organization. We can single out the following
factors, whose influence is important regardless of the specific
features of particular systems.
The internal structure of management tasks and the content
of the functions are mostly affected by the type of production
organization. Thus, mass production enhances the role of fore-
casting and long-range planning, of organizational and
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technological preproduction programs, and of consumer service
organization. The most suitable organizational. forms under these
circumstances prove to be those that ensure the separation of
strategic and operational. management functions and the economic
self-adjustment of organizationally independent subsystems. Con-
versely. in smal.l.-batch or one-off production the emphasis is
placed on rel.ationships with specific consumers and suppl.iers, on
the instantaneous adjustment of technol.ogy and material fl.ows,
and on the continuous coordination of the util.ization of various
resources. The maximum benefit in this case is achieved through
the appl.ication of fl.exibl.e organizational forms that al.l.ow horizon-
tal. rel.ationships to be establ.ished and adjusted quickl.y.
The type of production special.ization and the degree of its
cooperation essential.l.y affect the requirements for the central.i-
zation of authority and responsibil.ity, for the differentiation of
the middl.e-I.evel. units, and for the composition of their communi-
cations. Thus, product special.ization allows a deeper separation
of management units engaged in operational. control. of manufac-
ture and sales, while technological special.ization places the pri-
mary emphasis on the preparation and support of production.
Greater cooperation in production requires extensive coordina-
tion of current activities, while lower cooperation promotes those
units deal.ing with economic analysis and resource al.l.ocation.
The complexity of the output and the technology employed
affect mainly the content and volume of management functions.
For example, the manufacture of particularly complex products
often goes side by side with excessively large and complex design
and qual.ity control management units. Various forms of design
management are available here. The appl.ication of diverse and
highly mechanized technology increases the scope of technologi-
cal preproduction and technical services, and enhances the role
of schedul.ing and the control of the rates of plant operations.
An essential factor of management organization for the
majority of large-scale amalgamations is the geographical spread
of production units and the availabil.ity of communication facili-
ties. For example, if the divisions and subsidiaries of an amalga-
mation are a great distance from each other, they have to per-
form many middle-level. management functions on their own. This
results in additional staff and integration units at the top
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management level. Conversely, when the entire production is con-
centrated in a single (albeit large) area there is an opportunity
for significant centralization of a host of management functions on
the basis of integrated, deeply structured services.
The description of some common laws characterizing the
influence of the major properties of an operational subsystem on
the requirements of its organization indicates that, apart from a
close interrelationship of the organizational factors proper,
there is also a joint influence on the requirements of the organi-
zational structure. These requirements may be reconciled and
met only through deep studies and the setting of standards with
regard to the specific features of particular branches of indus-
try. The methodological basis for applying the identified factors
in the process of organizational structure development are
described in Section 3.4 and Chapter 4.
3.4. Rationalization of Organizational Structures
as a Scientific Problem
One of the most essential achievements of the modern methodol-
ogy of management organizational development is, in our opinion,
the consideration of this problem as the task of organizational
design. This problem should be solved rationally on the basis of
the use of principles of systems science, behavioral sciences, and
other fields of science.
The dual character of the organizational structure of an
economic enterprise as a unit of design should be taken into
account. On the one hand, the structure of an organization
reflects technological, informational, administrative, and
economic relationships that can be analyzed directly and ration-
ally designed. On the other hand, in its functioning an organiza-
tion is also characterized by social and sociopsychological rela-
tionships and interactions that depend on the differentiation of
skills of the employees, their attitudes to work, management
styles, etc. These relationships are subject to indirect influence
through the appropriate selection, staffing, and training of per-
sonnel, through the choice of a particular system of payment,
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through material and moral incentives, and through the creation
of an appropriate psychological climate.
Thus, the task of organizational structure design cannot be
formulated as a pure engineering or mathematical problem, though
modern methods of formal analysis and modeling are going to play
an increasingly important role. In large systems the number of
elements and the complexity of their relations increase so much
that the necessity for a statistically sound and proper correla-
tion between the parameters of an organization becomes quite
apparent. For instance, a high diversification and geographical
spreading of production in a large enterprise requires the decen-
tralization of management, regardless of the views of the chief
manager. In contrast, in the reorganization of the internal struc-
ture of a small department the personal likes and dislikes of
employees are one of the decisive factors that influence their
ability to cooperate.
However, an organizational structure, figuratively speaking,
should be not only designed, but also "grown". Its formation is a
dynamic process, resulting in the improvement of the effective-
ness and quality of management activities.
Organizational structure design is thus a peculiar problem.
It is a qualitative, quantitative. and multicriteria task that must
be solved on the basis of the integration of scientific (including
formalized) techniques of analysis. evaluation, and organizational
system modeling with the subjective judgments of manager-users,
specialists, and experts. Moreover. this integration must be
secured at a fairly early stage in the evaluation and selection of
the most appropriate alternatives for organizational design. long
before the implementation stage.
The role of subjective factors is larger in the solution of the
particular problems of organizational subunit formation than in
the reorganization of the configuration of larger systems. Subjec-
tive factors are also particularly important in the design of flexi-
ble, adaptive program structures that require new patterns of
organizational behavior (in contrast to the design of line-staff
structures, which are more formalized and based on the detailed
description of and strict adherence to formal organizational
charts).
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Scientific and methodological principles of organizational
design began to emerge as a separate sphere of knowledge in the
1970s. There are several approaches. each singling out one (usu-
ally) of the major dimensions of an organizational system and
applying particular techniques for its improvement. However.
their integration into a unified methodology of organizational
design has yet to be achieved.
In our view. modern approaches to organizational design may
be classified along four lines:
(1) "Synthesis of structure" from some initial elements.
(2) Rationalization of organizational systems and procedures.
(3) Organizational change.
(4) "Situational" choice of the organizational system charac-
teristics.
The systems-goal approach is based on a methodology aimed
at the solution of practical tasks of organizational design. Thus
theoretical principles and techniques developed by each of the
mentioned approaches are integrated into our approach to a
greater or lesser extent. However, the overall framework of
their application is the systems-goal approach to the design and
improvement of management organizational structures.
Soviet management science and management practice have.
during the course of their development. worked out general prin-
ciples of management organizational design that are adequate for
socialist production. In the 1960s the applied techniques of
management organizational design were developed. They are
based on the ideas of cybernetics. the techniques of statistical
analysis of the relationships between organizational structure
parameters, and the design of certain organizational models. Dur-
ing the 1950s and 1960s. however. in the concrete methodology of
management organizational design an approach that might be
termed as "function-oriented" prevailed. Its essence was as fol-
lows.
The process of management organizational design was based
on the singling out of a standard set of "management functions"
(more exactly. functions of business activities), whose perfor-
mance was considered as necessary for the normal functioning of
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every industrial enterprise. These functions include operational
production management, purchasing, industrial engineering, orga-
nization of work, wages and salaries, and operational planning.
In this approach the major characteristic of an organiza-
tional structure was considered to be the size of the administra-
tive staff, which was determined by management functions
depending on the scale of production, the type of industry, and
other factors. Any definite organizational decision corresponded
to a particular size of the administrative staff: the formation of a
bureau, department, or administration to perform the given func-
tion, the introduction of deputy head of department positions,
etc. The main way of searching for a rational organizational
structure was considered to be the generalization of the prac-
tices of advanced enterprises (including statistical. interorgani-
zation surveys), while the main means of realizing advanced orga-
nizational forms was the elaboration (based on experience and
evaluation of future trends) of standard management structures,
of staff schedules, and of standards of personnel size that were
prescribed for use in corresponding branches and at enterprises
in the same category.
The function-oriented approach to organizational design
played a positive role during a certain stage of development. It
facilitated greatly the rationalization of the management of indus-
trial enterprises on the bases of the proper arrangement and bal-
ance of all its elements, the development of management stan-
dards, the eradication of poor performance in the activities of
some organizational subsystems, the more accurate distribution of
authority and responsibility among units and positions, and the
saving of administrative expenses.
Nevertheless, this approach is limited in two main ways.
First, it is used only in the design of line-functional structures
that are mainly adjusted to the performance of well-defined,
repetitive management tasks under conditions of stable products
and services, of stable technology, and of a highly certain, exter-
nal organizational environment. The approach did not work for
the design of program or matrix management structures or for
systems integrating R&D and production and aimed at the genera-
tion and rapid implementation of various kinds of innovations, etc.
Second. this approach is hardly suitable for large reorganizations
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or for fundamental management changes in links where quite new
tasks arise. A thorough study and generalization of advanced
management experience at existing enterprises gave little direc-
tion for the organizational design of newly formed industrial or
R&D and production amalgamations. It made no recommendations
about rational forms of organization for the development of
management information systems, management improvement, etc.
It was the large-scale and new practical task to reform the
management system in the USSR that stimulated the dissemination
of new ideas in the methodology of management organizational
design. According to these ideas questions of the structuring of
functions, the definition of the size of the management adminis-
trative staff, and the choice of organizational structure should be
viewed from a broader perspective. The whole set of recent
theoretical and practical developments that are based on such
ideas of organizational design may be called the systems-goal
approach. This approach provides the framework for a new con-
sideration of the essentials and procedures of management organi-
zational design and the methodology for searching for, elaborat-
ing, and selecting organizational designs. The main principles of
this approach to organizational design are the following:
(1) Fbrmulation of the final objectives as the basis of organi-
zational design. Here, large industrial complexes are con-
sidered as multiobjective systems having production,
economic, technological, and social objectives. However, this
does not mean a simplified, straightforward correspondence
between the elements of the goals and the composition of the
structural units, since the objectives are only some of the
factors relevant to the design of an organization, together
with its size, technology, external environment, etc.
(2) The systems view of the organizational structure con-
sists of the determination of "the total organizational task",
which is a differentiated and interrelated combination of
actions necessary to achieve every major final objective, and
of the determination of which part of these actions should
be performed inside the organization and which part outside
(Le., outside the boundaries of the organization as an open
system). The systems approach to the organizational
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structure itself means the definition of contextual variables
(objectives. environment. technology) and management vari-
ables (structure, processes, leadership, behavior), and an
analysis of the quantitative and qualitative relationships
between them. A properly based choice of forms for
management bodies requires that the characteristics of tar-
gets (uniform and multiform), organizational structures
(mechanistic and organic), and behavior (executive and ini-
tiative) should be coordinated and linked together, as a
result of analyses of the whole complex of factors that influ-
ence the organizational system.
(3) Typological systematization of the principal characteris-
tics of the organizational structure, determined not only by
the subordination and composition of subunits. but also by
the mechanism of functioning of the whole organization.
These characteristics include the types of structures (line-
staff, matrix, project, etc.). the degree of centralization and
decentralization in decision making, the degree of formaliza-
tion and automization of management processes, the charac-
ter of the applied means of control, and the requirements on
personnel (i.e., as to skills. behavioral patterns, etc.). Each
distinct combination of characteristics can be singled out as
a model (type) of organizational structure: organic,
mechanistic, or intermediate.
(4) Multifactoral assessment of the requirements on the
management system from the operational system. This
envisages the complex assessment of the conditions under
which the system operates. The more significance that
scientific and technological goals have compared with pro-
duction goals, then the closer the type of technology is to
small-batch production; the more complicated technological
processes and work relationships are, the more intercon-
nected the organizational units are; the more diverse the
sources of external influences and information inputs are,
the more applicable are program and matrix organizational
forms in comparison to the line-functional forms.
(5) Elaboration of the organizational mechanism of systems
management functioning. This envisages the determination
not only of the composition. subordination. and size of
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administrative units, but also of the relationships between
them and the processes by which these relationships are
realized. The problem of management structure design is
closely connected with the formation of an intrafirm
economic mechanism, a planning system. a material incen-
tives system. and an information network. This elaboration
is performed after the principal type of management struc-
ture has been chosen.
Organizational and economic mechanisms are formalized in
management for those functions where a high formalization of jobs
(accounting, quality control, etc.) is necessary. In addition, there
are some complicated cases of the distribution of responsibilities
and authority (e.g.. where purchasing is either centralized or
decentralized) in various units of an economic enterprise. and in
the design of program management systems. Here too it is neces-
sary to formalize the organizational mechanism of management.
This approach to the design of a management organizational
structure requires the development of an adequate methodology.
Three points are of major significance here. First. the design of a
management structure as a specific kind of object should be con-
sidered partly, but not completely, as a rational process involving
the application of scientific techniques of organizational design.
Second. a management structure should be designed on the basis
of a whole set of techniques applied in various combinations.
These techniques include the technique of structuring, the orga-
nizational modeling method. and the analogy method. Third. the
process of management organizational design requires efficient
forms of involvement by managers and other members of the
client organization at every stage of organizational design. It also
dictates the application of program and "action research"
approaches to the organization of the design process itself. But
what are the essential characteristics of organizational design
techniques?
The technique of goal structuring envisages the elaboration
of a system of organizational goals. including their quantitative
and qualitative definitions, and a subsequent analysis of the orga-
nizational structures with regard to their correspondence to the
system of goals. This technique is of special significance in the
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systems-goal approach to organizational design. The various
goals at the high, middle, and low levels of this structuring cannot
usually be assessed according to a single criterion.
It should be stressed that the goal formulation should not be
abstract. First, the definition of every goal should be clearly
stated in such a way that the following characteristics are
presented: subject area, Le., it should be clear as to what real
objects the goal is related (new technology, production output,
personnel, financial funds, etc.); time horizon, Le., whether the
goal is permanent or ad hoc, long-range, short-range, or opera-
tional, etc.; spatial, Le., the boundaries of the sphere of activi-
ties to which the goal is related should be clearly defined (consu-
mer of products, enterprise as a whole, functional service,
department, plant, shop, etc.). Second, the system of goals must
be quite clear and simple. In designing the system of goals and its
representation (graphic, in the form of a goal "tree"; matrix, in
the form of a table; and, in the form of a list, enumeration and
coding of goals) it is impossible to cover all the various relation-
ships between the different goals (equity, mutual support, com-
petition, etc.). Nonetheless, the consistency, comprehensiveness,
and compatibility of goals of different levels must be secured.
It is impossible to develop algorithmic procedures for the
transition from the goal system to a management organizational
structure, because the goals are only one factor in organizational
design, together with the organization's size, technology, internal
and external relations, etc. The determination of goals is used in
organizational design along the following major lines:
(1) Differentiation of the major units (subsystems) in an organi-
zational system, where each unit should accomplish a partic-
ular organizational goal and the structure as a whole should
provide the conditions for achievement of the total set of
organizational goals.
(2) A check on the homogeneity of the goals for each unit to
protect against dispersal of responsibilities for a particular
goal among various units, as well as against duplication of the
goals.
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(3) The setting out of rational organizational relationships and
the formulation of the requirements on coordination mecha-
nisms according to the structure of the organizational goals.
(4) The elaboration of intraorganizational economic indexes, as
well as work measurement and work stimulation systems in
separate units, on the basis of the tasks assigned to them.
The expert-analytical method involves examination and
analytical study of an organization to reveal its specific peculiari-
ties, problems, and bottlenecks in the activities of the manage-
ment staff, and to work out rational recommendations concerning
its design or alteration on the basis of quantitative measurements
of the effectiveness of the organizational structure, of the princi-
ples of rational management and expert judgments, as well as of
the summing up and analysis of the most advanced practices in
the field of organizational management.
The main forms of application of this method are as follows:
(1) Examination and analysis of the goals, functions, and organi-
zational relationships of management system elements.
(2) Diagnostic analysis of peculiarities, problems, and
bottlenecks in the management system of an operating
economic organization or in an organization similar to the
newly created organization.
(3) Expert interviews with managers and organization members
to indicate and analyze separate features in the formation
and functioning of management staff.
(4) Development and application of the scientific principles of
management structure design, which are the guiding rules
for the rational design and improvement of organizational
management systems that have been derived from advanced
management experience and scientific generalizations.
(5) Elaboration of graphic and tabular descriptions of the orga-
nizational structures and management processes that reflect
recommendations on the best organizational design from
among various possible alternatives.
It is important not only to attract qualified experts to orga-
nizational structure design, but also to find a proper
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systematization method, records form, and a clear representation
method for expert opinions and conclusions that can be used
effectively in design work. Expert interviews of managers and
organization members play a particularly important role, since
they are not only a valuable source of information, but also a
method of checking the feasibility of possible organizational
designs and of overcoming psychological barriers to the implemen-
tation of an organizational structure. In addition, large-sample
statistical surveys (based as a rule on questionnaires) have
become more important recently. On the basis of mathematical
statistical methods (e.g., range correlation factor analysis, list
treatment) these surveys reveal stable correlations between
organization size, production technology, and type of organiza-
tional environment, on the one hand, and the effectiveness of
organizational structures, control mechanisms, coordination
forms, etc., on the other.
Organizational modeling is the elaboration of formalized
mathematical, graphic, computerized, and other descriptions of
the distribution of authority and responsibilities in an organiza-
tion, as a basis for the design, analysis, and evaluation of dif-
ferent versions of organizational structures, depending on
changes in the most important factors.
Various approaches to organizational modeling have been
developed with both scientific and applied orientations. The
known models ultimately reflect only separate features of manage-
ment structures and do not cover all dimensions of the organiza-
tional design problem (Le., the administrative. information, and
behavioral dimensions). Organizational modeling is therefore con-
sidered to be a supporting analytical tool in the search for an
elaboration and choice of rational decisions in the design of orga-
nizational management structures.
The most important question is whether the description of
organizational communications and management relations in the
model under consideration is direct or represented indirectly
through the modeling of information or production-economic rela-
tions. The direct modeling of organizational relations has so far
been a very complicated task, owing to their variety and their
dependence on human behavior, which restricts the sphere in
which organizational modeling can be applied.
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The analogy method consists in the implementation of organi-
zational forms and management mechanisms that have proved
their effectiveness in organizations whose characteristics (goals,
types of technology, size, organizational environment, etc.) are
similar to those of the organization being designed. It is impor-
tant here to choose organizations that are reasonably similar to
the system being designed and to carry out a detailed analysis of
the principles and regularities of management structure design in
such organizations.
The most popular form of the analogy method is the elabora-
tion of typified management structures for economic enterprises
and the determination of the limits and conditions of their appli-
cability. Here the typified organizational decisions should be:
(1) Multivariant decisions.
(2) Those decisions that are reconsidered and adjusted regu-
larly.
(3) Those decisions that are flexible and allow divergence when
the organizational context differs from those conditions for
which the appropriate standard form of management struc-
ture is recommended.
The most effective method of applying typified decisions for
the design of a management organization is the "building-block"
method of standardizing its subsystems, Le., line-staff and pro-
gram structures. More specific characteristics of the organiza-
tional structure are regulated by progressive standards, which
are elaborated on the basis of both calculation methods and the
distillation of advanced management practice.
Thus, the analogy method can be effectively used only by
highly qualified experts, experienced managers, and others with
extensive practical experience. They have played the decisive
role up to now in the design of management structures that
correspond to objective requirements. However, the
systems-goal approach. which is the logical organization of think-
ing in the design and improvement of organizational structures.
together with the reasonable use of available methods, should
allow us to make advances in the scientific solution of the organi-
zational design problem.
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An action research approach assumes:
(1) That the organizational design is the result of the joint
efforts of organization designers, executives, ordinary
members of the organization, and sometimes the representa-
tives of superior bodies.
(2) That there is a permanent feedback from the personnel of
the new or modified organization to the organization
designers.
After each stage (problem diagnosis, elaboration of alternatives,
etc.) data are collected concerning the reaction of the existing
organization to the implemented action. The organizational design
is based on the revealed opinions, the experimental implemen-
tation of new organizational forms, etc. This not only increases
the soundness of the change action, but also helps to restructure
the attitudes, opinions, and values of individuals affected by the
change in organizational form. This process integrates the
rational methodology of systems design with the sociopsychologi-
cal methods of organizational change.
It is important to stress that this synthesis requires an
appropriate organization of the design process itself. In the
development of the structures of internal organizational units
this is mainly a question of the interaction between organizational
design specialists (change agents) and organization members, and
their training and development (with methods of sensitivity train-
ing, the Blake-Mouton grid, etc.). However, the design of large
organizations often requires program-oriented organizational
forms for both the design and implementation stages.
The specific features of the content of a design for a
management system are determined by the relative importance of
the system's variables. Organizational design may therefore be
described as a three-stage process with feedbacks, including the
following stages:
(1) Development of the overall organizational chart and its major
parameters (composition stage).
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(2) Structuring of the organization into separate units and
definition of their main relationships (structuralization
stage).
(3) Definition of the quantitative parameters of the management
organization and formalization of the procedures of its func-
tioning (formalization stage).
CHAPTER FOUR
Design of Management
Organizational Structure:
Processes and Techniques
4.1. The Process of the Development of Management
Organizational Structure
A central problem in the design of a management organizational
structure is the definition of its formal structure and its parame-
ters (including its composition, hierarchy of subordination, func-
tions, communications, and relationships), and an estimation of
the appropriate number of managerial staff. Management organi-
zational systems design is an ill-structured problem; its solution
therefore starts with a diagnosis of the problem and the search
for and analysis of alternatives, and finishes with the choice of
the most suitable alternative and an evaluation of the efficiency
of the organizational structure.
This process has features characteristic of both engineering
systems design and the "action research" process, typical of
changes in social organizations made by influencing their members
[32, 33, and others]. On the one hand, it permits the design pro-
cess to be rationalized and, on the other, it permits account to be
taken of the ill-structured nature of the problem and of the
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necessity to motivate the commitment of interested individuals in
changing their organizational relationships.
The rational process of systems design consists of the fol-
lowing stages:
(1) Study and design.
(2) Development and implementation.
(3) Utilization and efficiency evaluation.
(4) Improvement.
It is possible to consider the design of organizational struc-
ture as a process incorporating three stages with feedback:
(1) The formation of a general structural scheme and its major
characteristics (the composition stage).
(2) Specification of a list of management divisions and the basic
relationships among them (the strueturalization stage).
(3) Definition of the quantitative characteristics of the manage-
ment staff and regulation of its activity (the formalization
stage).
The composition stage is the principle part of the design
process. It permits the clarification of an image of the organiza-
tion, the main features of the organizational structure, and all the
directions of its study and analysis. The content and sequence of
steps included in this stage are shown in F7.gure 4.1.
The most important methodological tools at this stage are the
following: an overall analysis of the organizational problems and a
broad search for ways to solve them; various kinds of surveys to
reveal the main trends in management practices in different func-
tional spheres of the organizational system; use of the analogy
method and definition of the ways in which organizational changes
are subordinated to the master strategies for the economic, tech-
nological, and social development of the organization.
Certain common problems are solved both at the composition
stage and at the structuralization stage; however, the specific
task of the second stage is to make organizational decisions, not
only for large line-staff and program-oriented units, but also for
autonomous (main) management organizational units to allocate
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specific tasks, and to elaborate intraorganizational communica-
tions among these units (F7.gure 4.2).
The term "main units" in this context means the autonomous
organizational units (departments, offices, sections, laboratories,
etc.) that are the elements of the line-staff and program-oriented
subsystems. At the structuralization stage a comprehensive
chart of the management organization should be elaborated, and
manuals for the main units and goal-oriented program units and
position descriptions for line-staff and program managers (deputy
directors, chief specialists, deputy chief engineers, program
managers, etc.) should be developed.
At this stage specific organizational and administrative deci-
sions are made about the structure and mechanisms of activity,
and planning indexes and criteria for motivation are defined.
Various research techniques are used during this stage, but the
experience and judgment of specialists and members of the orga-
nization assume the critical role.
The third stage - formalization of the organizational struc-
ture - deals with the definition of quantitative parameters of the
management organization and the elaboration of management pro-
cedures. It involves the definition of the composition of main
units (bureaus, groups, and positions), the allocation of tasks and
activities among particular units and individuals, the delineation
of responsibilities, the estimation of the size of staff, the defini-
tion of the time to be taken for main activities. the formulation of
the skills required by personnel, the elaboration of management
procedures (including the procedures that are carried out
through the computer-based management information system), the
estimation of administrative expenses, and the setting of indexes
for the measurement of managerial effectiveness and efficiency in
the designed organizational structure (}~gure 4.3).
At the formalization stage, the comprehensive organizational
design project is elaborated. First of all. the following main regu-
lation documents are elaborated and improved:
(1) The personnel schedule (and size of the staff) of the units.
(2) Organizational charts of the main units according to these
schedules.
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These documents are the basis for the work load and for payroll
planning and financial control. They are elaborated and submit-
ted for approval at the initial stages of management structure
design.
Standard work loads and staff sizes for the main units of the
management organization are defined on the basis of branch
instructions approved by the State Committee for Labor and
Social Affairs of the Council of Ministers of the USSR, of branch
norms, and of interbranch standards.
The documents regulating the management process are also
important. They include flowcharts and organizational models of
management processes, position descriptions, operational charts
for the elaboration and utilization of documents, and information
models realized by the computer-based management information
system. These documents and the methods of their elaboration
may play an important role in the earlier, more generalized stages
of the organizational design process. For instance, the elabora-
tion of job descriptions for new (especially administrative) posi-
tions, which define the limits of their authority and responsibil-
ity, the design of organizational models, and the elaboration of
flowcharts for complex interfunctional activities may be impor-
tant auxiliary tools in the supplementary analysis of major organi-
zational decisions.
The development of a comprehensive system of documents
regulating the management process is gradual, and usually
requires a long period of time. It is a resource-intensive process,
but it unifies the design of the management organizational struc-
ture. Finally, the detailed codification of management processes
can have a significant effect only when it is based on advanced
management information-processing technology. It is in this stage
that various formal techniques of organizational modeling and
computer-based estimation play the most essential role.
The structure, content, volume, and sequence of steps in
each of the three design stages depend on the particular features
of the operating system, on the specific requirements on the
organizational structure, and on the practical possibilities for its
realization. These features include the following: the degree of
formalization of the organization and the final organizational
forms by directives and regulative documents; the type of design
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structure (rigid, adaptive, etc.); the time limits set for overall
preparation of recommendations and elaboration of the project
documentation; the availability of skilled personnel for investiga-
tive, analytical, and design activity; the existence of branch
instructions and methodology for the design of management struc-
tures; the level of organization of the system; the complexity of
the organizational problems; etc.
The definition of the problem of organizational structure
design depends on whether an entirely new production complex is
being designed or whether the structure of an existing enter-
prise is being improved. In the latter case it is necessary to pay
special attention to the existing forms and techniques of perfor-
mance. This prevents the loss of positive elements in the existing
management structure, while helping to bring it into line with the
new objectives and requirements.
The importance of activities at each stage of organizational
design may differ, depending on the above-listed requirements.
As a result there are three main approaches to the design of a
management organizational structure.
(1) The deductive approach concentrates mainly on the composi-
tion stage, in which a generalized system evaluation and a
formulation of the general principles of organizational design
are especially significant and define the whole complex of
subsequent organizational decisions. This approach is used
for the design of new organizations on the basis of existing
units (which are to be consolidated, enlarged, reformed,
etc.) when the time available is fairly limited and when
analytical and information resources are insufficient for
elaborate and comprehensive research.
(2) The inductive approach focuses on the third, formalization,
stage in which the maximum volume of design work is done
and which consists of detailed descriptions of the organiza-
tional (unit) functioning, of information communications, and
of organizational relationships, and the construction of orga-
nizational models, as well as comprehensive estimations and
the evaluation of different alternatives for the management
structure design. This elaborate, detailed, and comprehen-
sive organizational system research serves as a basis for
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making essential decisions about the overall management
structure of the designed organization. This approach is
most appropriate for the development of a new enterprise
project. or for organizational research aimed at the elabora-
tion of standard decisions to be utilized in several organiza-
tional units.
(3) The combined approach assumes a more or less even distri-
bution of design work among the three stages. It is used
when the main essential decisions about the organizational
structure are made in a relatively short time on the basis of
the definition of the principal organizational parameters, of
the general structuring of the composition of the most
important units and communications between them, and of
the detailed development of the most complex or new subsys-
tems, which require special justification. After these steps
the whole complex of the organizational system is gradually
structured and formalized; this process may have a certain
influence on organizational decisions made at the initial
stage of organizational design. This approach is the most
flexible and universal one, and it is recommended as a basis
for the development of the design projects for most manage-
ment organizational structures in production organizations.
4.2. Definition and Structuring of Goals for an
Economic Organization
Among the key features of the systems-goal approach to organi-
zational design is the formalization of management relationships
on the assumption that a system's active components will be
responsible for the accomplishment of the defined goals rather
than the performance of particular functions. The active com-
ponents of a socioeconomic system are those that have their own
interests and exert considerable influence on the definition of
the goals of an organization or its subsystems. They can also
change their functional orientation independently. In the most
general terms, from this viewpoint all the social components of an
economic organization - both individual employees and groups -
are active. In analyzing organizational relationships, it is more
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convenient to narrow the focus to structural units only, Le., to
independent departments or executives responsible for making
and implementing decisions.
The advantages of the result or project orientation of the
active components of a management system stem from the variety
of patterns utilized to achieve the specific goals of the economic
organization. Given the complex and multifaceted interaction of
the elements of a large system in accomplishing their objectives
in a dynamic and uncertain environment, it is impossible to deter-
mine a priori the optimal pace of operation that will ensure max-
imum effectiveness of an organization. Therefore, any attempt to
formalize rigorously the functions of a management system
reduces its flexibility, adaptability, and capacity for self-
development. Conversely, the use of well-defined objectives as a
stimulus and guide guarantees that a complex system will exhibit
an appropriate degree of flexibility. a balanced set of formal and
informal relationships. and a greater economic independence of
units at all levels of the management system.
The project or goal orientation of an organizational struc-
ture consists of the definition for each independent organiza-
tional unit of its own objectives, while their structured totality
provides for the attainment of the system's goals. Consequently,
the design of a management system and its operational mechanism
should be based on the objectively necessary and scientifically
justified structure of the organization's goals.
Before going into the methodology of structuring the goals of
a socioeconomic system, let us assume, for convenience. that the
goal is defined as the necessary end result of an activity, which is
recognized by both superiors and subordinates. This end result
possesses quantitative and qualitative parameters based on the
long-term and current needs of society, on objective
socioeconomic laws, and on the needs arising from within the orga-
nization itself .An objective (or a subgoal) is understood to be a
certain decomposition of a goal and a particular result whose
accomplishment is a prerequisite for the attainment of that goal.
From this definition stems the first rule of goal decomposi-
tion: the totality of objectives (subgoals) should be necessary
and sufficient to guarantee the complete attainment of the given
goal. and the requirements for the identification and formulation
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of an objective are the same as those for an overall goal. This
means that each objective should be formulated in terms of a cer-
tain, necessary composite result that possesses quantitative and
qualitative parameters and that can be achieved by an organiza-
tionally independent management unit.
The last part of the definition is particularly important to
secure compatibility of the goal structure and the organizational
structure to be designed. The fact is that any goal of a
socioeconomic system - a large-scale economic organization - is
itself a complex state or totality of multiform characteristics of
the output that is achieved owing to a multitude (requiring a for-
mal description) of various results. Therefore, in order to obtain
a logical and integrated concept of a goal, it is necessary to
describe it as a hierarchical structure reflecting the dependence
of each specific result on another result or on the common goal.
In practice, this means that each objective, in its turn, can be
described in terms of a multitude of other objectives subordinate
to it. The information available indicates that the number of
hierarchical levels in this sort of structure can exceed ten, Le.,
it can be extremely numerous in operational use (Figure 4.4).
In addition, the approaches to decomposing or structuring a
complex goal in conformity with both its organization and the
specific technological and organizational features of its attain-
ment are quite varied; in other words, any goal structure can be
described in several alternative ways. The goals can be decom-
posed by product or process specialization criteria or according
to where and when they are achieved. Thus, the components can
be arranged in different sequences (Figure 4.5).
The variety of patterns employed in structuring the goals is
necessary and useful for the functional analysis and optimization
of economic activity, but it complicates the procedures and makes
less explicit the criteria for allocating responsibilities for the
performance of specific management tasks. Comprehensive
analysis and substantial expertise indicate that it is essential in
goal decomposition to relate each definable result to the organiza-
tionally independent, active component: department, service,
group of interrelated units, or even an independent decision
maker. If this rule is applied, the goal structuring is effected
with respect to one or more alternatives of management
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1
Satisfy national economic needs
for products and services
I
I I I
1.1 1.2 1.3 ·.
Carry out Manufacture Provide services
preparation of products to production
production activity
I
I I I I
1.1.1 1.1.2 1.1.3
·.
Design products Develop technology Provide or expand
for production working space
I
I I I I
1.1.2.1 1. 1.2.2 1.1.2.3 ·.
Develop order of Develop Install machinery
manufacture technological (or equipment)
processes
I I I
1.1.2.3.1 1.1.2.3.2 1.1.2.3.3 ·.
Specify technical Design nonstandard Manufacture
reqUirements on equipment nonstandard
equipment equipment
I
I I I
1.1.2.3.2.1 1.1.2.3.2.2 1.1.2.3.2.3 ·.
Carry out Execute general Manufacture
technical task project model for
testing
Figure 4.4 Part of the production goal structure for a machine-
building amalgamation.
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organization, which largely accounts for the composition and
sequence of stages in designing organizational structures.
A common approach to the structuring of complex hierarchi-
cal goals is to represent them as a "tree of objectives", Le., an
interconnected open graph without cycles. This form of
representation corresponds best of all with the management rela-
tionships that occur commonly in purely line structures and
partly in functional (divisional) structures that also have the
form of a tree. Under certain conditions this approach is
employed in structuring the goals for other classes of systems.
However, the contemporary organization of production and
business is a multigoal system; it possesses several independent,
hierarchical goals that are attained by one composite whole
through the integrated interaction of all its elements. If each
independent goal can be formally expressed as a tree of objec-
tives, the graphic representation of the system of interrelated
goals inevitably leads to the emergence of cycles, Le., to the clos-
ing in of different top-level branches on one of the lower-level
objectives (Figure 4.6). This pattern does not allow for the dis-
tinct hierarchical division of responsibility.
Largely as a result of this, purely functional structures were
preferred at the earlier stages in the development of organiza-
tional forms. However, as functional structures do not completely
meet modern requirements for management organization, there is
an urgent need for new patterns of goal structuring that can meet
the complexity of the operational system adequately. The most
rigorous formal way of solving this problem is the matrix organiza-
tion of a system of goals (F'igure 4.7).
In this approach it is assumed that each organizational unit
of the management system possesses a multitude of goals. For
example, on one of the levels in a hierarchy of goals, each unit
providing tools for the production process might have the follow-
ing objectives defined in general (nonquantitative) terms: to pro-
vide the production process with the required amount of tools; to
cut the costs of producing and utilizing the tools to the level
fixed; to guarantee the preset technical parameters of the tools;
to accomplish the established objectives; and to meet the social
development needs of unit employees.
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Production goal
Structural
components 0 f Subgoal A Subgoal B Subg081 C
nonhierarchica/
goals
Objectives
A1 A2 A3 B1 B2 B3 C1 C2 C3
81 A2 B1 B3 C2
81 81 81 81
Subg0818 82 A1 B1 C1
a2 82 82
83 A3 83
b1 A2 B2 B3
Objec- b1 b1 b1
tives
Subgoal b b2 A3 C2
b2 b2
Engineer-
ing g081 b3 A1 B1 C1
b3 b3 b3
c1 A3 B3
c1 c1
SUbg081 c c2 A2 B1 B2 C3
c2 c2 c2 c2
c3 A1 B2 C2
c2 c3 c3
Figure 4.7 A matrix representation of a goal system.
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The description of each unit's objectives with regard to the
goal decomposition of all the organizations' goals is extremely use-
ful for the development of integrated programs, on the one hand,
and for the elaboration of interfunctional, interaction pro-
cedures, on the other. However, since economic organizations
have at least four top-level goals, this sort of approach requires a
matrix of at least four dimensions, and maybe even more. Though
it takes a lot of effort, this is possible, but only for an already
existing organizational structure of management. If a totally new
functional model of the division of labor in the management orga-
nization is to be established, the multidimensional matrix
representation is not constructive. Or, to be more precise, we do
not yet have the formal tools to solve this problem.
In the process of structuring a full system of an economic
organization's goals, which could also be used for the allocation of
authority and responsibility, it is possible and, as shown by
experience, useful to apply a combination of two approaches.
Technically, this can be done along the following lines.
First, each independent top-level goal is decomposed and
structured as a tree of objectives. The following rUles (in addi-
tion to the commonly used ones) are observed:
(1) Each objective is defined quantitatively and qualitatively,
with consideration of three factors (operational component,
time frame within which the desired result should be
obtained, and the boundaries of the environment where the
management component functions and for which it is respon-
sible).
(2) Goal structure levels are formed after the end result is
decomposed according to the mode of its attainment or
according to one of the factors indicated in the previous
rule (however, each level should be formed according to only
one principle of decomposition).
Second, the trees of objectives for all independent goals are
integrated into a single system, with a horizontal correspondence
of the top levels of each tree and the levels formed by the same
principle of decomposition (phases of process, time, etc.).
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If these rules are observed. it becomes very simple to iden-
tify the places where the goals become interlocked, Le., those
objectives whose accomplishment provides directly for the attain-
ment of two or more goals (as indicated in F'igure 4.6). It should
be pointed out, however, that the leveling of the structural tiers
of different goals according to their having the same principle of
decomposition is frequently difficult and sometimes practically
impossible. In order to make the procedure easier. it is advisable
to use the same sequence of decomposition when structuring each
goal. The information available indicates that the most commonly
accepted sequence is: by operational components, by time frame,
by technological phase, and by operational environment.
Third, the objectives that interlock are represented in the
matrix form at a corresponding level in the structure of each of
the interrelated goals. There are two ways to achieve this.
For upper-level objectives that allow further multilevel or
multilink decomposition of the relevant goals, the most effective
method is multigoal disaggregation. Le., the development of a new
definition in terms of the totality of the objectives of various
classes. As a rule, such complex objectives are implemented
through interfunctional programs.
For lower-level objectives, where the interlocking of dif-
ferent goals is mainly expressed by the emergence of rigid,
specific constraints on various criteria, it is permissible to break
the interlock artificially. This means that the objective is left in
the tree where it has the strongest dynamic ties. The inter-
dependences of an objective with other goals are reflected by
introducing most of the explicit constraints imposed by those
interdependences into the formulation of the objective. For
example, the influence of the production objective is dealt with
by the introduction of the output or performance indicator into
the formulation; the influence of the economic objective. by the
introduction of the marginal costs; the influence of the engineer-
ing objective. by the introduction of the fixed technical require-
ments; the influence of the social objective, by the introduction
of the standard set for working conditions or service. Thus. the
universal formulation of the objective of the tooling department,
discussed earlier, could be as follows: to improve the forms of
moral and material incentives to minimize the consumption of steel
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alloy in supplying item A manufactured with hard-faced alloy
tools. It can be easily seen that objectives with similar formula-
tions are quite compatible with units of functional structure.
Within the framework of the described techniques a series of
complementary methods for the identification and formulation of
goals and their components can be applied; these are developed
from the systems analysis of the organizational and cybernetic
decision models. from the accepted models and indicators of
economic planning and incentives, and from the judgments of the
managers of different units as to how they understand their own
objectives.
A full description of a structured system of goals is the
point of departure for designing a management organizational
structure and the first of the general documents on an
organization's management system. However, there is no simple
relationship between the defined goals and the organizational
forms for their attainment, as the goals, though a very important
characteristic, are not the only factor that determines the orga-
nizational structure. Of equal importance are the nature of the
organization, its size, the volume of the work to be done, the
technology to be used, the engineering and managerial personnel
requirements, the relationship of the organization with the exter-
nal environment, and the national economic requirements for the
systems of management and accounting. The system of goals is
therefore used in designing the organizational structures for:
(1) Identification of the management system's organizationally
independent units (services), oriented toward providing for
the attainment of a certain class of ultimate goals.
(2) Logical allocation of authority and responsibility for the
attainment of goals between levels and units of the manage-
ment system, to prevent duplication of effort and to guaran-
tee the accomplishment of all the desired intermediate
results.
(3) Determination of the sequence and nature of the activities
aimed at the attainment of ultimate goals, and identification
of the requisite relationships and requirements for the coor-
dinating organizational mechanisms to be designed.
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(4) Comparison of the effectiveness of various organizational
designs, and elaboration by individual units of a system of
evaluation criteria and incentives to determine to what
extent goals are attained.
4.3. Approaches to Organizational Structure Research
and Analysis
The justified and logical allocation among the management units of
the responsibiiity and appropriate authority for the attainment
of defined objectives must be based on the analysis and improve-
ment of the functional interaction and communication in decision
making, i.e., on the most effective of the feasible management
processes. Therefore, the study, analysis, and adjustment of the
functional and process relationships of the management system
with respect to the organizational requirements are objectively
necessary, regardless of whether or not organizational change is
accompanied by the introduction of a new pattern of management.
By applying a systems approach to the design of organizational
structures and by taking due consideration of the available
experience in this field, one can develop universal techniques of
research and analysis (F'igure 4.8).
The sample under review is an operating management system
or, in the design of a new structure, a new model developed as a
result of studying the available management systems. In the
former case, the descriptions are based on observation, study,
and assessment of employees in the operating management unit; in
the latter, the descriptions stem from the needs of the enter-
prise. This provides a sufficient basis to analyze the reasons for
each result. At the same time the results of management activity
are reflected either in documents or in the changed composition
of the production system.
The next step in the design stage is the identification and
analysis of the mix of activities that must be performed in order
to obtain the desired results. To this end. the available set of
documents can be effectively used since most of the results of
management or production activity are recorded in these docu-
ments. If each document is regarded as the input or output of a
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Composition and subordination
of management system's
organizational units
Identification and systematization
of results the accomplishment
of which is a prerequisite for
attainment of defined objectives
(stage II
Composition and interdependence
a! the management objectives
(goal structure)
Identification of mix and
content of activities required
for accomplishment of each
result
(stage II)
Construction of
network models
of the sequence and
interrelationships
of results
(stage III)
Elaboration of summary
routing charts for
performance of
management functions
(stage IV)
Figure 4.8 Schematic diagram of preproject research and analysis.
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management process, it is possible to delineate almost all the
basic management activities.
Depending on the degree of sophistication of a given docu-
ment or a production result reflected in it, the process of its
elaboration can also be more or less complicated and can include
technically heterogeneous jobs. Such processes are analyzed and
described with the help of "document charts", which give a
graphic interpretation of document-making procedures centered
around both the formation of the data contained in them and the
processing of the information carrier. The chart reflects the
content and sequence of aU the stages in the making and utiliza-
tion of the documents concerning a specific managerial job or
function. With its help one can systematize the content, adjust
the structure, and rationalize the paper routes.
There are various approaches to the composition of docu-
ment charts, and they depend largely on the specific goals and
feasibility of analysis. In order to make them reflect the flow of a
whole set of documents, a coding system is used. This system is
based on the classification of all the documented jobs by their
content, and of aU the documents by the information they con-
tain. In conformity with the commonly accepted classification,
symbols (usually various geometrical figures) are used to indicate
the type of document on the basis of the numerical or geometrical
indexing of job content. The subject of such document charts is a
list of documents, and the predicate contains the coded features
of the jobs performed. A sample of this sort of chart is given in
F'igure 4.9. The document chart can fully reflect the technoLogi-
cal content and structure of information-processing procedures;
therefore. it is also a reliable source for the quantitative assess-
ment of document-making tasks.
However. where there is a sophisticated division of
managerial labor, particularly when varied information-processing
technologies are used, elaboration of a document chart turns out
to be insufficient. In such cases the content and amount of jobs
connected with data transformation are anaLyzed using another
device, namely the construction of information modeLs. The tran-
sition from document charts to information models is effected on
the basis of the analysis of operating information design. To
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impart some quantitative certainty to the information model, it is
provided with space, time, and volume parameters (Figure 4.10).
The space parameter of the information process is derived
by summing all the coordinates of' the points where information is
gathered, processed, transmitted, and stored in the organiza-
tional structure of the management unit. The time parameters of
the information procedures are the period for which the informa-
tion stays in each place where it is processed, the recurrence of
each operation, the speed of information travel through the com-
munication channels. and the structure of the processing cycle
(active part, expectation, etc.). The volume parameter implies a
corresponding mass measured in the appropriate units. The mea-
surement of volumes is as difficult as the measurement of material
products that differ in purpose and quality.
Identification and systematization of the entire range of
activities performed in the management system do not provide a
sufficiently complete and rigorous description of the management
process. To organize and accomplish all the management func-
tions efficiently it is necessary to calculate the loads at all the
information-processing points and to define the optimal sequence
of jobs, with due regard to the time in which it is possible to
obtain each result.
The balance of management functions that include a small
number of sequential activities can be analyzed with the help of a
Gantt chart. However. many management functions, and even
their component elements, include a large number of activities
performed in parallel or both in parallel and sequentially. If it is
very important to balance the activities, this may lead to a review
of the logical sequence of activities determined by their content,
to a redistribution of the activities between interrelated execu-
tives, and to an alteration of the paperwork flow routes. Natur-
ally, all these changes should be reflected in the description of
the actual management process.
Complex functions are balanced through network model
analysis. which, in contrast to the Gantt chart. reflects not only
the substantive structure of the management functions, but also
the sequence of all the activities carried out in parallel. The
third stage of research and analysis therefore consists in con-
structing network models of the sequence and interactions of the
M
et
al
-
As
se
m
bl
y
E
qu
ip
m
en
t
Sh
op
En
te
rp
ris
e
fin
is
hi
ng
ar
ea
m
a
in
te
na
nc
e
m
a
n
a
ge
m
en
t
m
a
n
a
ge
m
en
t
ar
ea
ar
ea
u
n
it
u
n
it
C
on
te
nt
o
f
Fr
eq
ue
nc
y
c
c
E
E
E
"
0
E~
"
0
"
0
in
fo
rm
at
io
n
o
fm
es
sa
ge
"
E
"
E
n
;
~
c
'
"
c
'
"
c
c
'
"
c
"
'
-
c
-
"
"
~
"
c
C
o
c
.
.
c
c
"
c
.
2
c
ta
.!::
~
ta
(J
~
~
&
.e
..
'0
.
E
'~E
1l
"
.~
:.
=
C):
E
.
'2
~
E~
-
:
=
.~"
§5
~E
§
0
C
i
C
i
"
-
>
E
"
"
"
"2
~;
;
"
c
_
c
"
"
.
>i-
.
>i-
.
>i-
.
>i-
~.e
-.~
"
"
0
"
"
"
:0
.~
"
"
0
§~
:o
c
0
~
~
"
"
~'~
'E
<;
"
-
<;
"
-
"
,
,
>
"
0
"
c
a
.E
&;
o
"
,
,
-
"
"
0
"
C
C
.
.
.
t:
.
t:
.
t:
:.c:
C
c
r
t
O
.t
:
~
.
~
::
J
~'
t=
,
,
"
-
O
.t
:
~.
~
g.
.
.
0
"
-
;;:
;;:
::
;:
0
-"
~
"
E
«
0
o
a
~
"
-
"
"
i5
u
en
u
en
,
,
~
w
,
,
~
"'
-~
"
'
-
"
0
-0
"
'-
~
"
'
-
"
0
"0
"
'
-
,
,
"
0
Pr
od
uc
tm
ix
a
n
d
O
nc
e
a
~
~
ar
ea
sc
he
du
le
m
o
n
th
"
"
'
71
P
ro
du
ct
m
ix
a
n
d
O
nc
e
a
~
sh
op
o
u
tp
ut
sc
he
du
le
m
o
n
th
~
f7
I
/I
.
S
hi
ft
a
ss
ig
nm
en
t
O
nc
e
du
rin
g
~-
-
~
!SJ
--
-
~
a
cc
o
m
pl
is
hm
en
tb
y
o
pe
ra
to
rs
th
e
s
hi
ft
S
hi
ft
a
ss
ig
nm
en
t
O
nc
e
du
rin
g
Ir:
:
~
a
cc
o
m
pl
is
hm
en
tb
y
ar
ea
s
th
e
s
hi
ft
[];::>
I'
~
~
D
ai
ly
pl
an
fu
lfi
llm
en
t
O
nc
e
a
.
r
.
IC
>I
by
sh
op
da
y
.
'"
~
Pr
es
en
ce
o
f
de
fe
ct
s
in
ite
m
s
As
th
ey
ti1
4 -
0-
-r.
c~
~
~
.
=
tu
rn
ed
o
u
t
by
o
pe
ra
to
rs
a
pp
ea
r
.
~
Pr
es
en
ce
o
fd
ef
ec
ts
in
ite
m
s
As
th
ey
.
-
1
.
JO
\.
~
~
l
~
~
~
tu
rn
ed
o
u
t
by
ar
ea
a
pp
ea
r
~
.
.
.
.
.
.
Pr
es
en
ce
o
ff
au
Its
As
th
ey
0
-
-
-
f
-
-
-
-
-
L
~-
~
in
eQ
ui
pm
en
t
a
pp
ea
r
0
-
k!l-
Ch
an
ge
in
th
e
da
ily
As
th
ey
~
In
!
r'
sc
he
du
le
o
fo
u
tp
ut
a
pp
ea
r
.
.
.
.
.
'"
Sy
m
bo
ls
:
o
re
co
rd
in
g
o
f
in
fo
rm
at
io
n
_
_
_
_
_
_
_
_
_
c
o
m
m
u
n
ic
at
io
n
th
ro
ug
h
do
cu
m
en
t
o
in
fo
rm
at
io
n
pr
oc
es
si
ng
-
-
-
+
o
ra
l
c
o
m
m
u
n
ic
at
io
n
o
in
fo
rm
at
io
n
a
n
a
ly
si
s
o
u
se
o
f
in
fo
rm
at
io
n
o tTl Vl a z o ." 3: > z > o tTl 3: tTl Z -I o ;l:l o > z N > -I (3 Z > r Vl -I ;l:l c: n ~ ;l:l rn
F
ig
u
re
4.
10
P
ar
t
o
f
th
e
in
fo
rm
at
io
n
m
o
de
lf
or
a
pr
od
uc
ti
on
e
n
gi
ne
er
in
g
s
ho
p.
w ...
.
.
138 SYSTEMS APPROACH TO MANAGEMENT
results. There is an abundant literature on the techniques of
elaborating charts and models.
The closing step in the predesign stage of shaping an organi-
zational structure is to devise all kinds of summaries containing
the requisite characteristics of the process of performing each
management function. For this purpose Soviet practitioners often
use the so-called summary routing charts. The make-up and
structure of these charts can differ depending on the specific
objectives and the factor analyzed. A common type of summary
routing chart is shown in Jiligure 4.11.
The routing chart is intended to provide a basis for the
identification and analysis of the interrelationships between indi-
vidual executives and units in their performance of management
functions. The information contained in the chart allows the
inputs and outputs of jobs to be balanced by the physical car-
riers of information, Le., documents. In Jiligure 4.11. if the names
of the documents at the input of one job (column 4) and at the out-
put of another (column 9) coincide, the names of the correspond-
ing executives and addresses should coincide too (columns 3 and
10), as well as the names of the sender and the executive of the
document (columns 5 and 3). The names of the documents in
columns 4 and 9 under items 16 and 17 coincide. Consequently the
addressee under item 16 (column 10) and the executive under item
17 (column 3) should coincide too (in this particular case, they
are both a unit for standards in the Process Engineering Office).
Likewise, the executive under item 16 (column 3) and the source
of the document under item 17 (column 5) should also coincide
(they are both the chief inspection unit). The analysis of the
summary routing chart in this way lays the foundation for design-
ing a system for the interaction of units in the management pro-
cess.
4.4. Organizational Modeling
Organizational models are supplementary scientific and analytical
tools for the study, justification. and choice of rational decisions
in the design of management organizational structures. These
models can be valuable at all stages of organizational design, but
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their role increases at the stage of defining quantitative organiza-
tional variables and in the development of management pro-
cedures.
Organizational modeling is closely connected with the inves-
tigation, analysis. and improvement of information flows. The use
of organizational modeling in the development of a management
organizational structure depends on the particular needs of the
organizational design problems in question.
At present we have quite a large arsenal of diverse models
for organizational analysis and improvement. However, these
models lack any methodological unity and reflect only separate
aspects and parameters of organizational systems, so they can be
used only for specific purposes.
It is possible to single out three main perspectives in organi-
zational systems modeling:
(1) Cybernetic modeling, which encompasses a great variety of
approaches from the mathematical modeling of multilevel
decision-making systems to the simulation of organizational
management processes and the formalized descriptions of
information and administrative communications (the
approaches include: activity analysis models [34, 35J,
decomposition models [36, 37, 38J, systems dynamics models
[39J, decision-room models [40J, and others).
(2) "One-to-one" modeling of organizational behavior, both at
the actual enterprises and in the laboratory (e.g.,
managerial specialization research, analysis of differences in
managerial styles, pilot implementation of vertical or more
horizontal organizational structures, and management
games).
(3) Application of statistical methods to empirical analysis of
organizational parameters on the basis of sample surveys of
real organizations [41, 42, and many others].
Each of these perspectives, which have essential differ-
ences in their main assumptions, problem formulations, and tech-
niques, is focused at one particular structural dimension of the
organizations. A number of organizational dimensions can be iden-
tified.
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Summary routing chan of management function
Name of function: engineering preparation of production
Input
Jobs providing " Production Document Information Job content"0
"for function 0 center information "0 generatingU 0
performance or production U unit
results
1 2 3 4 4k 5 6
1. Coordination Design Client's Client Clarification of
of technical office request item's operating
requirements conditions and
manufacturing
capabilities
2. Elaboration Design Technical Client Identification of
of technical office requirements item's basic
order for operating
designing characteristics
the item
15. Multiplication Drafting Designer's Computer Multiplication of
of specifications office specification center blueprints for
the users
16. Development Inspection Drawings, Drafting 1. Development of
of technology specifications office technological
(processl processes
2. Coordination
and approval
17. Job Subdivision Flow Inspection 1. Development of
standardization of standards, process standard time
process charts by operation
engineering 2. Labor con-
office sumption in
jobs performed
18. Material Computing Drawings, Design Development
standardization center specifications, engineering of material
flow process office, process consumption
charts engineering standards
office
Figure 4.11 A sample of a summary routing chart.
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Summary routing chart of management function
Name of function: engineering preparation of production
Output
Responsible Q> Document,
"0
executive 0 information Q> Recipient unitsU "0
or production 0U
result
7 8 9 9k 10
Chief Coordinated Design office
product technical
design requirements
engineer
Head of Design offices of project
design contributors
office
Head of
drafting
office
Industrial
engineering
office, plant
engineering
office
Head of
standards
subdivision
Head of
standardization
office
Specification
blueprints
Flow process
charts
1. Time
standards
by operation
2. Summary
rating of
labor con-
sumption
by piece
work
1. Elemental
material
standards
2. Specified
material
standards
3. Three-month
standards
Material standards department,
material bureau, stores,
production departments
Subdivision of standards,
computing center
Production department,
wages and salary
department
Production departments,
prices department
Procurement department,
production department
Figure 4.11 (canL),
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(1) The production and technological dimension. The ele-
ments of the system are the production processes and the
relationships between them.
(2) The information (communication) dimension. This
reflects communications between information sources and
receivers. The elements of the system are the information
sources and users and the communications between them.
(3) The information technology dimension. This reflects
processes of information generation and processing and
management decision making. The elements of the system
are the information processing processes and communica-
tions between them.
(4) The junctional dimension. This reflects the specialization
of management organizational units. The system elements
are the management functions, activities, and operations.
(5) The sociopsychological dimension. This encompasses rela-
tionships between individuals and groups. The elements of
the system are particular individuals and groups and their
relationships.
(6) The administrative dimension. This characterizes the
composition of organizational units and their administrative
subordination. The system elements are the departments
and positions, and their hierarchical location.
These aspects of the description of a management system
are not isolated, but interrelated. A certain structure in a real
organization corresponds to each of them. Therefore, the choice
of a particular model or combination of models to describe a
management system depends on the objective of the organiza-
tional research or design.
Models of organizational structure can be divided into two
groups. The first includes the formal OR/MS modeling of separate
dimensions of a management system, without the explicit con-
sideration of organizational structural characteristics, Le., the
system of departments and positions (formal structures) or
interpersonal relations (informal structure). The results of such
modeling are used by experts to rationalize and design organiza-
tional structures. The second group of models encompasses more
or less formalized models of organizational structure and more
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complete models of a management system, which include struc-
tural parameters. The results of such modeling are used as direct
recommendations for the improvement of an organizational struc-
ture.
Let us describe briefly the existing types of models in rela-
tion to the particular organizational dimensions (1)-(6) mentioned
in the above list. For example. the reference M(l,2,6) means a
model of the production technology, information (communication),
and administrative aspects of the management system. Decision-
making models and information-flow models comprise the first
group.
(1) Decision-making models, M(2.3), are developed for indivi-
dual management tasks as a one-level or multilevel system of
models for interrelated tasks. The mathematical techniques
used in these models are mathematical programming methods,
composition and decomposition algorithms of planning and
control, network models, game theory, etc. - in other words,
the comprehensive arsenal of operations research and
management science techniques. Such models are used to
rationalize management processes and production technology
and, less frequently, to improve organizational structure.
Recommendations made with the help of these models are
usually confined to the rigid centralization of decision mak-
ing, whereas management practice shows the effectiveness
of the less centralized and more flexible management organi-
zational forms. The most essential problems of transforming
the network of decision units into an improved structure of
managerial positions and units. and of distributing authority
and responsibility for decision making among particular indi-
viduals and units, however, remains unsolved.
(2) Information models of a communication network, M(l,5),
are used to minimize the total cost of information transmis-
sion on the condition that all the receivers obtain the neces-
sary information. In this case the organizational structure
is identified with the communication structure, which is jus-
tified as a rule only for routine functions in a management
system (accounting, scheduling. production control, etc.),
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where the effectiveness of management depends largely on
the costs of information transmission.
(3) Compact information models, M(l,3,6), are used to shorten
the communication links in the process of management
decision-making. They are based on the assumption that the
best conditions for management decision-making are pro-
vided by the closest proximity of elements from the stand-
point of some "proximity criterion", which measures the
volume of information exchange during the solution of cer-
tain management probLems. The elements (activities, posi-
tions, decision centers) are integrated into groups both by
experts and by algorithmic methods. This approach permits
the analysis and design of information structures for
management at the middle and lower organizational levels,
but its realization involves difficulties in identifying and
describing the contents of communications and the exponen-
tial growth of communication links as the number of organiza-
tional elements increases.
(4) The paper flow chart, M(l,3,5), is a graphical representa-
tion of the processes for elaborating and distributing docu-
ments. It describes routine administrative activities and
provides supplementary information for the design of
management organizational structures (see Section 4.3).
(5) The integrated information model, M(1.4,5), is used in the
development and implementation of an integrated data pro-
cessing system (IDPS), in parallel with the rationalization of
the organizational structure on the basis of the separation
of creative decision-making procedures from routine ones
(which are assigned to the central data-processing office).
In their turn, experts make suggestions regarding the crea-
tion of new units and the elimination of some existing units,
and they develop organizational manuals and position
descriptions based on an analysis of the aLgorithmic network
of document (index) formation in the IDPS.
Models of the second group, M(l,5), directly but incompletely
describe communications and relationships between organizational
elements. The following models can be assigned to this group.
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(1) The model of organizational-technological relationships,
M(1,2,3,5), is based on the assumption that at lower manage-
ment levels the character of the production technology is
the major determinant of the organizational structure. Rela-
tionships between technological processes and employees
engaged in them are differentiated by their type (general,
sequential, multilateral) and degree of intensity (strong,
moderate, weak). The most closely connected elements are
integrated in one group with the subsequent appointment of
managers/foremen and shop supervisors. The model is appli-
cable to the lowest organizational level.
(2) The model of organizational management relationships,
M(l,4.3,6), is used by experts to assess the intensity of
administrative relationships between management functions,
with the help of a scale from "very strong links" to "com-
munication between functions is undesirable". The factors
that cause particular communication links are identified.
Alternative ways of allocating functions among units are
analyzed through the formal procedure and the most closely
connected functions are combined under one superior. This
model can be used to analyze complex management relation-
ships and to rationalize the middle-level structure.
(3) The model of statisticaljactor analysis of administrative
relationships, M(1.3,4,6), is based on the analysis of organi-
zational goals, and, in its turn, is the basis for defining a list
of functions and tasks for the whole or part of a management
system. An expert survey is made of the relative signifi-
cance of particular tasks and their relationships, and both
activities and individual members of the organization are
placed in preferable groupings: the data are processed by
factor analysis methods. This model can be used to reallo-
cate functions and tasks among existing organizational units.
(4) The deterministic junctional model, M(1,4,6), consists of
the decomposition of management functions into elementary
functions (activities, operations) that could be performed by
one person, whose work load would be close to the normal
labor intensity of each elementary function, defined as rate
times hours-per-working-day as an average annual index.
The personnel work load is balanced by regulating the span
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of control of one superior (five to seven subordinates),
delegating part of the work load from one person to another.
appointing leaders for groups of individuals. assigning tech-
nical personnel to support the groups. etc. The authority
and responsibilities of each manager are defined and depart-
ment manuals are elaborated. The model can be recom-
mended for conditions in which the functioning of the
management body is stable over a prolonged period. and
mainly for the middle-level management.
(5) The queuing theory organizational model, M(1.5.6). is
based on a mathematical description of the functioning of a
management system. which considers two components of the
process: regular and stochastic (caused by stochastic influ-
ences on the functioning of the management system due to
deviations in the implementation of decisions previously
made). The operating management subsystem is described by
a linear. stochastic. queuing-theory network, with hetero-
geneous flows of requests for redistribution of resources.
The model is optimized by minimizing the discounted cumula-
tive costs for the design and operation of the management
system and the losses from time lags in the elaboration of
management decisions (regular component) and from time
lags in decision making and the approval of decisions (sto-
chastic component). This model should help to develop
appropriate organizational structures and information links
among interconnected units.
(6) The organizational-information model. M(1,4,5.6), is a
responsibility chart of decision-making procedures and
document flows. The subject of the responsibility chart is a
list of steps in operating processes (e.g .. design engineering,
quality improvement, and order handling); its object is a list
of structural units of the management organization. At the
intersections, symbols are placed that indicate the functions
of the respective units at each stage of the organizational
process. Each management procedure is coded and is
represented graphically. and the sequence of procedures is
shown by arrows.
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A fragment of a responsibility chart describing the design
and implementation of a technological project is shown in Jiligure
4.12. The responsibility chart is based on a classification of the
organizational procedures subject to modeling.
The procedures of elaboration, making. and implementation
of decisions can be divided into the following groups.
(1) Management procedures.
(i) Goal setting and formulation of tasks for specialists and
technical personnel (task assignment).
(ii) Development of the search for alternative management
decisions (working out of alternatives).
(iii) Selection of the alternative management decisions and
choosing between them (decision approval).
(iv) Administrative direction of subordinates to ensure ful-
fillment of tasks (orders, directives, instructions).
(v) Encouragement and motivation of task fulfillment (mea-
surement of quantity and quality of performance,
rewards. punishments).
(2) Control of performance. Procedures of staff activities in
management decision making:
(i) Study and evaluation of the state of the operating sys-
tem. and generation and assessment of its desired state
(elaboration of task specifications).
(ii) Generation and selection of alternative management
decisions subject to further analysis and elaboration by
specialists and operating personnel (functional direc-
tion).
(iii) Formulation and choice of methods for the elaboration
of alternatives, the design of a model of the expected
state of the operating system. and the analysis of
relevant information (methodological guidance).
(iv) Evaluation of decision alternatives from the point of
view of the stated goal. and the submission of alterna-
tives for approval (decision making).
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(v) Evaluation of decision alternatives derived from the
models of the expected future state of the operating
system and submission of these alternatives for selec-
tion (approval of alternatives).
(vi) Adjustment of decisions from the standpoint of the
total set of goals of the operating system (coordination
of decisions).
(vii) Adjustment of the models of the expected state of the
operating system and evaluation of the suggested deci-
sions (adjustment of decisions).
(viii) Assistance in the functional direction and methodologi-
cal guidance, in the evaluation of alternatives, and in
the assessment of the correctness of their elaboration
(consultation and expert advice).
(3) Information-processing procedures.
(i) Document handling, reception, delivery, copying,
search, storage, etc.
(ii) Information recording (records, drafting, listening,
reading, etc.).
(iii) Technical information processing according to the
prescribed algorithms (synthesis of alternatives, calcu-
lations, modeling, graphical representation, checking of
the correctness of calculations, etc.).
(iv) Submission of reports about the volume and content of
activities performed in accordance with the assigned
task.
Most management processes are performed in such a way
that a single body or individual can carry out a whole range of
procedures connected with various kinds of activities. As a
result there are many alternative ways of assigning the pro-
cedures among individuals. To analyze and evaluate possible
alternatives, the flowchart is presented as a graphic simulation
model; managers, specialists, and other individuals can "play"
various alternative allocations of authority and responsibility by
moving symbols (which indicate management procedures) on the
chart, and afterwards they can make their judgments. Thus, the
flowchart can be classified as a way of modeling, by laboratory
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experiments. that is visual. simple. and yet approximates to prac-
tical needs in the design and improvement of organizational struc-
tures.
4.5. Regulatory Documents and Standards
The operation of a formal management organization and its suc-
cess depend on a series of documents that regulate the relation-
ships. communications. and procedures of management that
underly the organizational machinery. Two types of similar docu-
ments can be distinguished:
(1) Legal-normative acts and manuals establishing the relation-
ships between the management unit employees.
(2) Process-normative regulations establishing procedures for
carrying out individual management jobs and operations.
The first type of document also includes the charters of organiza-
tions and their legally independent economic units, descriptions
of standard and specific units in production and management sys-
tems (departments. divisions. programs). and position descrip-
tions. The second type covers special instructions. standards
and regulations. flow-process and plant-flow diagrams. document
charts, information processing charts. flowcharts for management
functions, etc. Depending on the specific features of the subsys-
tem and on the degree of application of the technical means of
processing information and documents. various forms of process
norm can be employed.
Position descriptions play the most important role in clarify-
ing the distribution of authority and responsibility in the system,
providing a basis for management organization. They are the
basic and universal documents that underly the entire system of
relationships between managers, professional experts, and execu-
tives. The structure of the position descriptions depends on the
approach to organizational design. Let us analyze an approach
that is consistent with the systems and goal-oriented principles
of designing an organizational structure.
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First of all, the positions are categorized by their place and
role in the management process: managers of the organization
and of its subsystems, production and functional units, and inter-
nal subunits; functional experts; subordinates (staff). Evidently,
for each position category there are certain common authorities
and responsibilities defined by labor legislation, business law. the
organization's objectives, production and process regulations, and
the specific setup of the organization's operation. This general
part of the position description is mandatory throughout the sys-
tem and does not allow for individual deviations.
At the same time the accomplishment of the purely manage-
ment goals requires the delineation of the specific authority and
responsibility of each executive. In this connection, four regula-
tory and controlling parameters have been introduced that pro-
vide for the goal orientation of every employee and the conditions
for his effective activity: span of responsibility, objectives, cri-
teria of goal attainment, and authority. The basic principles that
underlie the position description are:
(1) Concreteness, Le., elimination of possible ambiguity in the
understanding of each regulatory parameter by the
appropriate executive and by external inspectors.
(2) Personal specification of all the management tasks, Le., com-
plete elimination of duplication of responsibility for their
accomplishment.
(3) Adequacy of the authority granted for the attainment of the
defined objectives, and the practicality of this authority,
Le., the degree of independence of an executive from exter-
nal influences and conditions.
It is also understood that, though the technology for the
performance of the management functions is of secondary impor-
tance with respect to the goals, the allocation of authority and
responsibility among executives should fully correspond with
the established and observed procedures and organization of the
management processes.
The span of responsibility implies identification of the
operating subsystem whose functioning state or use is under
the jurisdiction of the relevant executive. To ensure that all the
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spans of responsibility covered by the position descriptions are
balanced, the definitions of the operating subsystems are stand-
ardized in their multilevel classification. The general criterion
for delineating the span of responsibility is the relation of the
operating subsystem to one of the basic elements of the produc-
tion process: the finished product or service; the resources
(material, power, financial, labor); the means of production (equip-
ment, tools, installations, information). The specific criterion for
delineation is the relationship of the operating subsystem with
one of the standard processes in the economic organization: main
activity; support and service; management. The divisional criteria
are the boundaries (scope) of the operating subsystem deter-
mined by its position in the organizational chart: the entire orga-
nization; its subsystem; the specific unit. In certain cases the
time frame of influence can also be considered.
The objectives (tasks) for each executive are defined on the
basis of the goal structure developed for the structural level that
corresponds to the span of responsibility assumed. However, it
should be remembered that for the functional experts and actual
executives of the task the objectives are somewhat narrower than
those in the structural system of goals. This is due to the opera-
tional division of labor in decision making and information sup-
port. For these categories of employees, task distribution is
based on the organizational models and flow-process charts.
Since the actual executive officer receives his task from the
manager responsible for the attainment of the final and inter-
mediate goals, he (the executive officer) naturally bears responsi-
bility only for the fulfillment of this very task according to the
criteria of timeliness and quality.
The methods for measuring the performance of an officer in
goal attainment are developed on the basis of how the results
achieved by him or his office influence the attainment of goals by
a higher-level system in the hierarchy (see Table 4.1). This is
essential as not all the operational tasks can be adequately and
correctly defined. Moreover, under conditions of uncertainty
they are usually dynamic. Therefore, the formalized harmoniza-
tion of each executive's objectives with the objectives of the
departments and services in which he works is of particular
importance.
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An executive's authority can be practically derived from the
extent of his participation in the decision making that influences
the accomplishment of the formulated objectives or the environ-
ment of their implementation. This participation can be
rigorously classified in conformity with the universal structure of
decision making and the basic management relationships. As the
majority of decisions are recorded in documents, authority is
defined in terms of certain operations with these documents.
For instance, authority to approve a document means
authority to make a decision connected with the administration of
resources available within the scope of responsibility. The
authority to endorse a document corresponds to the authority to
resist or not to resist certain actions or the making of certain
decisions. The authority to participate in the elaboration of a
document means the authority to suggest one's own alternative
decisions and to assess others; this authority cannot be rejected
without formal consideration. The authority to control implies
authority to obtain full information on the state of the subsystem
included in the executive's scope of responsibility, etc. The main
documents that provide a foundation for the authorities and
responsibilities of executives are the flowcharts for management
objectives and functions.
The regulation of all four parameters is defined in the so-
called "nonstandard authority and responsibility chart", which is
included as one of the key sections in the position description
(Table 4.1).
A special form of regulation of management activity is
represented by the operational norms and standards used in
organizing the current operation of departments. These norms
can sometimes be applied directly to the elaboration of organiza-
tional design documents (internal structures of the basic depart-
ments, manpower and organizational plans, general position regu-
lations and standards, flow-process charts), Le., as norms of
engineering. They can also be used in the implementation of
specific managerial tasks, with due regard to contingencies, i.e.,
as constraints and criteria of performance.
It is commonly observed that in an uncertain environment
the dynamic nature of a task, the variety of organizational and
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managerial problems and patterns of their solution, the mix of
formal and informal relationships, and the making and implement-
ing of managerial decisions all involve a considerable degree of
creative activity. This implies that often nonstandard ways of
thinking and the intuition and abilities of individual managers and
experts can exert as great an influence on the level of effective-
ness of an activity as the rigid observance of procedures and nor-
mative instructions. Therefore, the goal orientation and incen-
tives aimed at improving managers' creative activity should
require only the minimum standardization and regulation of their
activity.
At the same time. however, the large scale of managerial
activity, the increasing tendencies toward specialization and
cooperation. the mechanization and automation of the majority of
information-gathering and information-processing operations. the
mass nature of many professions, and other factors strongly sug-
gest the need for unification and standardization of a range of
management system parameters.
Hence, in a socialist economy there is a centralized and
planned effort to develop substantive norms for organization of
management processes. Among the key directions of this effort
are the following:
(1) Elaboration of national regulations for industrial (branch)
and regional (territorial) management organs (ministries.
functional departments, etc.) that allocate authority and
responsibility for the attainment of national economic goals
and regulate the relationship between the organs of state
and those of economic administration.
(2) Elaboration of regulations and standards for the perfor-
mance of the basic management functions (strategic and
current planning of production. material resources, R&D.
incentives, product quality-control, etc.) that provide for
the unification of indicators and documents in planning and
accounting, and for the techniques to calculate and analyze
them. and thus to create preconditions for nationwide infor-
mation systems and networks.
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(3) Elaboration of general regulations for economic organiza-
tions (industrial associations, production and
research-production amalgamations, combines, trusts,
enterprises) that allow the development of balanced and
noncontradictory charters and structures for such organiza-
tions, based on scientific principles and methods of manage-
ment.
(4) Development of master plans for industrial and regional
management that ensure that the goals of all the management
systems are balanced and that all advanced organizational
forms are introduced and improved according to plan.
(5) Elaboration of interbranch methodological recommendations
for the design of the organizational structures of the
management units in amalgamations and enterprises, as well
as intrabranch directive documents on management system
designs (this increases the methodological level and norma-
tive support of engineering).
(6) Development of unified job specifications for managerial and
professional positions that will pave the way for effective
unified systems to train and place managers and profession-
als.
(7) Development of unified labor standards and basic pay rates
for the noncreative jobs common to all branches (drafting,
accounting, typewriting, etc.) that will help to standardize
the utilization of employees in the mass professions.
(8) Development of interbranch and intrabranch recommenda-
tions and standards on the organization of employees' work,
workplace equipment, and the use of unified forms of docu-
mentation and information processing that will contribute to
the introduction of advanced forms of management organiza-
tion at all levels of the national economy.
The national system of interrelated standards, combined
with the centralized planning <l.nd control of administrative
expenses and material and technical supplies, makes it possible
to improve management organization at all levels and encourages
planned activity toward the improvement of organizational struc-
tures in all bodies. In addition. it facilitates the training and
development of managerial personnel and helps to regulate their
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pay. At the same time, the wise and justified combination of
directive and recommended norms stimulates rather than con-
strains the search for new and more effective organizational
forms and methods of management.
4.6. The Application of Standard Organizational Designs
In the systems methodology of designing organizational structures
a special role is played by standard organizational designs that
are conceived as generalized patterns for the structuring of an
organization as a whole or as its individual subsystems. These
patterns are objectively invariant with respect to a certain range
of differences in the basic structural elements. In other words.
standard organizational designs are equally applicable (according
to universal criteria) to a set of economic systems classified by
sufficiently formal characteristics.
The objective premises for the development and application
of standard organizational designs include:
(1) Unity of the principles underlying a public production orga-
nization within the framework of the established production
relations.
(2) Universality of decision-making processes and a limited
number of formal expressions of management relationships.
which results in only a fairly small variety of fundamentally
different forms of management.
(3) Discreteness of the transition from one form to another.
which sets certain bounds on the applicability of each form.
(4) Sufficient qualitative uniformity in the objective charac-
teristics of economic organizations (organizational factors),
which determine organizational structure requirements.
Until recently standard organizational designs in manage-
ment were very common in the USSR [43]. Enterprises in each
branch of industry were grouped using a limited number of essen-
tial factors that dictated the choice of a certain structure
(number of employees, sales volume. process diversification, etc.).
and for each group a preferred organizational chart of the
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management system was recommended. In standard organizational
designs approved by ministers, such structural parameters as the
number of hierarchical levels, basic services, and departments,
the ratio of line and functional staff. and the degree of authority
centralization were strictly regulated. This approach was
explained and justified by the high degree of centralization of
industrial branch management, the unification of production
structures. the common environment in which socialist economic
organizations functioned in all regions of the country, and the
close supervision by the state over the effective utilization of
resources.
Naturally, the standard organizational designs reflected the
most advanced effort in management organization that could be
followed by most enterprises. With the rapid growth of industry
and the lack of skill in organizational design. a normative
approach was sure to yield positive results. It served to optimize
the structure of the management system in many enterprises. to
harmonize and balance authorities at different hierarchical levels
in management systems. to disseminate quickly and widely
advanced organizational experience, and to make the training and
utilization of managerial personnel and professional experts more
effective.
In the design of organizational structures. however, any
standards employed on a large scale necessarily limit the choice
of organizational design and hamper consideration of the indivi-
dual features of a subsystem. Therefore, as the goals and
environment of production became more dynamic. and as economic
organizations and the sphere of their activity diversified, the
application of standard organizational design in its traditional
form (where the formal structure of the management system for
every type of economic organization is regulated by means of
norms) ceased to satisfy the requirements for management sys-
tems.
The systems approach described here opens up new avenues
for pilot schemes and introduces a number of subjective con-
siderations that justify the application of standard organizational
designs and restore their usefulness. For a number of reasons it
has become practically impossible to choose the proper proto-
type for the general pattern of a structure and to carry out a full
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preproject study and analysis. In contrast, the application of
standard organizational designs helps to minimize the time and
effort involved in designing an organization and makes it more
economical and acceptable for even comparatively small design
groups. Finally. standard organizational designs allow for the
incorporation of all the modern achievements in management orga-
nization and of scientifically justified norms, which substantially
raises the quality of design, while minimizing the requirements on
the skill of the management-system developers.
The foregoing does not involve rejection of any of our basic
concepts. i.e .. of the need for individual approaches to the struc-
turing of the management system of each specific economic orga-
nization. It is worth reemphasizing here that standard designs
are merely generalized structural patterns whose actual imple-
mentation depends on the organizational mechanism suggested.
the totality of formal and informal relationships, and the adminis-
trative regulations. It is these aspects that add "personality" to
organizational designs and thus make them more specific.
In the structuring of individual management subsystems. the
application of standard organizational designs has another
specific feature: there is a wider variety of organizational fac-
tors that are essential to the choice of a specific type of struc-
ture. It therefore helps to create real conditions so that the
specific requirements of subsystems can be reflected in the orga-
nizational design.
The essential characteristics of the standard classification
of organizational design can differ depending on the goal orienta-
tion and functional specialization of the management system. For
example. the structures of subsystems for R&D. engineering sup-
port. management of basic production and marketing, material
resources. product quality, and guaranteed maintenance service,
are designed, as a rule, on the basis of the characteristics of
branches of industry. The organizational forms for the manage-
ment of personnel recruitment and social development. of capital
construction. of economic development, and of general services.
are worked out in accordance with the basic principle of a given
branch of industry, and an appropriate form is selected with
regard to the scope of activity and the degree of the subsystem's
cooperation with the external environment.
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The organization of the management system at each level
depends to a great extent on the structure of the superior-level
management units, as well as on the distribution of tasks among
them. Therefore, the standardization of organizational designs
for integrated hierarchical subsystems (including all levels: min-
istry, industrial association, production amalgamation, enterprise,
shop) are becoming widespread and increasingly justified. This
sort of approach is very fruitful as it a priori provides for coor-
dinated, vertical organizational designs, although it does cause
greater difficulties than the horizontal interfacing of organiza-
tional charts. However, the large-scale character of these struc-
tural blocks requires that they have a high level of universality,
which means, in turn, a limited number of organizational factors to
be considered in the selection of an appropriate organizational
design.
Methodologically this problem can be solved in the following
way. Standard organizational designs for each level of manage-
ment are elaborated in all the various forms, Le., reflecting all
the basic aspects of the requirements. The vertical compatibility
of the standard designs is then analyzed and recommendations for
the design of compatible hierarchical sets of structures are elab-
orated. If necessary, these designs are corrected with respect
to the compatibility factor. The analysis and choice of alterna-
tives are based on the hierarchical structure of the goals of the
industrial branch; the mode of decision making in the functional
process should also be considered. This activity obviously
requires more effort, both at the stage of elaboration of standard
designs and at the selection stage. Moreover, it requires a deeper
study of the management system per se and of its external
environment. In return, though, the effectiveness of theorgani-
zational structures thus developed and their potential introduc-
tion are optimized.
In the elaboration and selection of standard organizational
designs, two basic approaches can be employed. The first con-
sists of an analysis of all the existing and functioning organiza-
tional structures, identification of the most effective ones, and
design on this basis of certain generalized versions including, as
far as possible, all the identified, existing positive elements. The
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second approach is based on the selection from among the avail-
able subsystems of the one that is most representative from the
viewpoint of the essential organizational factors; a nonstandard
organizational design based completely on the scientific princi-
ples of management organization is then elaborated for this
representative subsystem. After practical verification and
adjustment, this nonstandard design is adopted as a standard
design for the given class of subsystems.
There are various groups of organizational factors by which
subsystems are classified when standard organizational designs
are elaborated and selected:
(1) For subsystems of R&D and the engineering support of pro-
duction, these factors are the sophistication of the products
and the diversification of the processes employed, the rate
at which the technology is updated, and the R&D concentra-
tion.
(2) For systems of management for basic production and market-
ing the classification factors include the mix of basic types
of products. the quantity and location of consumers, and the
level of cooperation in production.
(3) Systems of management of material resources are classified
by the main categories of materials consumed. by purchasing
and material storage volumes. and by the level of centralized
control for the utilization of material resources.
(4) For management systems for personnel recruitment and
social development the organizational factors are the man-
power available and the level of concentration of training
and support effort.
(5) For systems of economic development management the fac-
tors are the organization's degree of economic indepen-
dence, the volume of economic relations. and the level of
development of internal economic relations.
(6) For the management systems of economic services the fac-
tors are the volume of work performed, the level of manage-
ment centralization. and the extent to which external ser-
vices are utilized.
164 SYSTEMS APPROACH TO MANAGEMENT
Classifier of Classifier of
operating organizational
subsystems structures
Analysis of operating
and projected
organizational designs
Analysis of organizational Elaboration and
factors essential for the classification of standard
organization's structure organizational designs
of management of rna nagement
Selection of the
basic organizational
pattern of
management
~
Development of I Identification of
goal structure I managementbasic subsystems
..
Selection of basic ~.,o,m.o,,""Analysis of organizational organizational pattern classification of
factors underlying
.....
for functional units standard organizational
requirements for design and comprehensive designs for management
goal-oriented programs of subsystems
and programs
Elaboration and analysis
4
Development of relationships
~
Organizational
of management process and organizational modeling
machinery
!
Design of working variant
of organizational structure
Figure 4.13 The role of standard organizational design in the
development of an organizational structure.
DESIGN OF MANAGEMENT ORGANIZATIONAL STRUCTURE 165
(7) For systems of capital construction management the factors
are the volume of construction, the scale of subcontracting,
and the diversity of the projects to be constructed.
This fairly universal classification of standard organizational
designs permits the elaboration not only of generalized organiza-
tional patterns. but also of standard descriptions of individual
services and even of basic units. Thus, in the USSR there exist
commonly adopted inter- and intra-branch descriptions of
management units for economic development, standardization,
metrological support, etc. In this way the elaboration and appli-
cation of standard organizational designs becomes an essential
component of a systems approach to the design of organizational
structures. The general procedure for incorporating this step in
the design process is shown in Figure 4.13.

PART III
The Development of Management
Organization Structure

CHAPTER FIVE
The Management Organizational
Structure of a Large-Scale
Industrial Complex: The KAMAZ Case
5.1. Specific Features of the KAMAZ Complex
The Kama complex of plants for the manufacture of heavy trucks
(KAMAZ) was built during the ninth five-year plan period
(1971-1975) and started turning out trucks as early as 1976. The
complex is situated on the Kama river, a large tributary of the
Volga, in the environs of Naberezhnyje Chelny, once a small town
of about 17000 inhabitants. Following the construction of KAMAZ
the population increased by nearly 20 times and the town became
one of the industrial centers of Tataria - an Autonomous republic
of the Russian Federation. KAMAZ is one of the largest produc-
tion complexes in the Soviet automobile industry. Its designed
capacity is 150000 trucks per year, each with a hauling power of
up to 20 tons in the trailer version. For its own consumption and
for contractual deliveries KAMAZ must produce 250000 powerful
diesel engines per year, complete with gearboxes. and a huge
amount of subunits, spare parts, and cast and formed blanks. In
order to comprehend better the concentration of production
facilities, suffice it to say that KAMAZ would have been capable of
producing 2-3 million cars.
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The KAMAZ preproduction facilities include the largest foun-
dry, forge, and frame-pressing factories in Europe. The
machine-tool and assembly facilities consist of similarly large
wheel, diesel-engine, and assembly plants. The amalgamation's
support facilities are made up of a tool-repair plant. a spare-
parts plant, and an engine-repair plant.
KAMAZ is equipped with the most advanced and efficient
machinery, including nearly 400 complex automatic transfer lines.
Interoperation conveyers are extensively employed, while two
thirds of the machine tools are connected through flexible
transfer lines. KAMAZ products. represented by 14 modifications
of the three-axle diesel-powered trucks, are assembled con-
currently on two conveyers, each 670 m long.
The design estimates indicate that, on attaining its full
planned capacity, KAMAZ will have the highest labor productivity
in the USSR automobile industry. The production per worker at
the amalgamation is to be over 1.5 times higher than that at the
VAZ amalgamation and more than twice that at the GAZ complex.
The legal and economic status of the Kama complex of plants
is also special. Like some of the other larger amalgamations in
the automobile industry, it reports directly to the central minis-
try staff (unlike smaller amalgamations and enterprises, which
report to the central production office or to an All-Union indus-
trial association). This kind of subordination makes the KAMAZ
management system more autonomous and independent. Apart
from flexibility in maneuvering the productive assets (both fixed
and current) to attain its objectives, the amalgamation has affili-
ated large-scale R&D services, as well as production infrastruc-
tures such as transportation, repair, power supply. welfare, and
other services.
The position and role of KAMAZ in the USSR automobile
industry account for the major goals of its economic activities.
They make up a system of four goals of equal priority, which may
be briefly described as follows.
5.1.1. The Production Goal
This boils down to meeting the country's requirements for 8-10-
ton trucks and for truck tractors for 20-ton trailer trains capa-
ble of running over any type of road. However. the production
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goal is far from straightforward: to produce trucks of specific
load-carrying capacity for the entire range of standard classes of
cargo (container, bulk, large-sized, light, etc.) and for different
climatic and territorial operating conditions (for the arctic,
south, mountain regions, etc.); to arrange the efficient service
and repair of the produced fleet of trucks; and to provide the
motor transportation enterprises and repair plants with spare
parts for the entire service life of the truck models produced.
The fact that the amalgamation by itself faces the task of
completely satisfying national economic needs in a specific kind
of product is the result of the planned way in which the mix and
volume of production are assigned, and it has its advantages.
The customers of KAMAZ are not the individual motor trans-
portation enterprises, but the motor transport ministries of the
Union republics acting in the name of the state. They estimate
their current and future needs for trucks with regard to the
development of particular industries, construction, and agricul-
ture and, through the agencies of the USSR Council of Ministers
(Gosplan, the State Committee of the USSR for Science and Tech-
nology, and the State Committee of the USSR for Material Sup-
plies), set tasks for the amalgamation in terms of volume, mix, and
time of delivery. All the financial, material, and labor resources
alloted to KAMAZ must be used exclusively for the accomplish-
ment of the production objective.
The prices of the trucks are also fixed by a governmental
agency, in this case the State Committee of the USSR for Prices.
They take into account both the socially necessary expenses of
truck production and the benefit gained by the consumer (reduc-
tion in maintenance costs, increased labor productivity, accelera-
tion of haulage, etc.). A part of the benefit of consumption is
charged, through the price mechanism, to the manufacturer's
income.
The arrangements described provide for the maximum
national economic benefit of production concentration to be
obtained from KAMAZ. This means economies of scale, the
optimum unification of all the parts and subunits for the various
models facilitating their maintenance and repair, no need for
premature renewal of the consumer stock due to competition, and
172 SYSTEMS APPROACH TO MANAGEMENT
lower distribution costs as a result of abundant inventories and
advertisement.
Because demand for the amalgamation's products is steady,
strictly determined, and regularly increasing, the production
objective described is a reliable basis for the development of the
capacities of KAMAZ and for a high profitability on investment.
5.1.2. The Scientific and Technological Goal
This is essentially to develop a material base for the most com-
plete satisfaction of national economic needs in the area of highly
efficient transportation facilities and to secure the maximum
aggregate growth of labor productivity in the production and
maintenance of amalgamation products. The accomplishment of
this goal requires constant improvement of the implements, pro-
duction processes, and products on the basis of science and
advanced technology. Hence, KAMAZ boasts powerful R&D ser-
vices, pilot production facilities, testing units, and a scientific
and technical information service.
The attainment of this goal is promoted not only by the busi-
ness relations between the amalgamation and its customers, but
also by an uninterrupted control on the part of the state and
public over the technological level of production. The concrete
supervision is carried out by the State Committee for Science and
Technology, by the State Committee for Standards, by the State
Committee for Inventions and Discoveries, and by the Technical
Office of the Ministry of the Automobile Industry of the USSR.
Recently, special emphasis has been placed on the production
processes and production parameters that affect working condi-
tions and environmental quality.
5.1.3. The Economic Goal
This was a result of the need to ensure the maximum growth of the
national income from the production and labor resources concen-
trated at the amalgamation. This goal can be achieved only
through the higher efficiency secured at KAMAZ by the required
quality of work, by economy of resources, and by improved indus-
trial engineering and management organization. The degree of
economic goal accomplishment is evaluated by a set of indicators,
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such as total profit, profitability of the productive assets, labor
productivity, and investment payback. Variations in the indica-
tors also affect the bonuses of the managerial personnel.
It is worth pointing out that the permanent system of state
assessment and control at KAMAZ is arranged so that the purely
commercial goal should not become a predominant goal for the
employees. As a result, in-house planning must secure mandatory
contractual deliveries and specified qualitative parameters
regarding the output.
5.1.4. The Social Goal
This may be defined as a struggle for the steady social develop-
ment of the employees to improve production and psychological
relations. to raise the professional and cultural level of workers,
and to increase satisfaction with the process and conditions of
work. In the USSR this goal of industrial organizations is closely
scrutinized by the Communist Party and the state.
It is not only the production and economic factors of social
development that are considered. In fact, the higher professional
and cultural level of the workers and the favorable working condi-
tions and psychological climate promote higher productivity,
improved quality, initiative, etc. Besides, one of the most impor-
tant goals of Soviet society is the satisfaction of both the
material and intellectual needs of its members. The process of
labor, which still takes over one half of the active time of employ-
ees, is one of the major spheres in which intellectual needs can
be satisfied. That is why making the work easier and more fulfil-
ling, as well as more attractive and creative, constitutes a
separate major goal of any industrial organization [44].
The described system of goals, as well as the high level of
concentration, specialization, and technology, the close interrela-
tionship between production facilities and management techniques
through computer-based systems, the servicing of production on
an up-to-date industrial base, the integrated solution of techno-
logical and welfare problems in the conditions of a rapidly
developed industrial region - all these specific features of
KAMAZ necessitated a search for new managerial forms and called
for a creative approach to the development of the organizational
mechanism.
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The design of the KAMAZ management organizational struc-
ture required broad application of the systems approach method-
ology. described in the opening chapters of this book. Here we
present some of the most interesting solutions obtained in the
design.
5.2. The General Scheme of the KAMAZ
Management Structure
The KAMAZ management organization is a complex and dynamic
system. The development of the amalgamation is to be accom-
panied by the stage-wise introduction of new structural solutions.
In addition. a number of existing organizational forms may have to
be adjusted. Experience in the development of several Soviet
amalgamations (e.g., LOMO, VAZ. and Electrosila) convincingly
shows that this is a natural process brought about by the gradual
expansion in the activities and complexity of an organizational
structure that is considered as a design project which incor-
porates both the formal properties of large data-processing sys-
tems and the informal features inherent in social organizations.
The latter are related to the staffing of the managerial system.
the establishment of a managerial style. the familiarization with
new organizational forms and management techniques, the accumu-
lation of operational experience in the new environment, the con-
formity of the formally delegated authority and responsibility to
the established system of material and moral incentives, etc. It
should be pointed out. however. that the key principles of struc-
tural formation still remain intact.
The design of the KAMAZ organizational structure relied
heavily on the methodology of the systems approach described in
Part II. Because KAMAZ constituted a newly created amalgama-
tion. the organizational problems were identified by analyzing
Soviet and world experience in organizing the management of the
automotive industry. The development and structuring of the
KAMAZ system of goals were based on the analogy method. the
model subsystems being those of advanced automobile amalgama-
tions (ZIL. VAZ, GAZ, etc.) that. by their performance and accord-
ing to expert judgment, best met modern requirements. The
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developed system of goals covered over 3000 objectives in various
spheres of production and economic activity.
The objectives were distributed between the structural lev-
els and links of the KAMAZ management on the basis of scientific
principles of management organization and expert analysis. The
design of the internal structure of subsystems and the individual
line-functional blocks, with regard to the optimum relationship
between the links, involved the iteration of task allocations.
Account was taken of both formal factors and informal factors
(the personal traits of individual managers, their compatibility,
etc.).
The development of the detailed organizational design and
guidance documents was based on the methodology of organization
modeling explicitly described in Sections 4.4 and 4.5, and
included organizational charts, analytic diagrams and tables, and
network models. as well as the approved norms and standards.
Thus, the development of the KAMAZ management system covered
all of the design stages described in Chapter 4.
The job of design was carried out by a team of highly skilled
researchers and specialists from the USSR Academy of Sciences
(12 people), a group of experts representing the customer (top
managers and chief specialists of KAMAZ - altogether 40 people).
and a design team consisting of over 30 professionals designers
who spent nearly two years preparing documents. In addition, at
various stages of the design. assistance was provided by experts
and consultants from the Ministry of the Automobile Industry and
other governmental agencies, as well as from different plants in
the industry. A description of the outcome of their efforts fol-
lows.
The chart of the organizational structure of the top-level
management of KAMAZ is given in Ji'i.gure 5.1. The initial, general
premise for specifying the rational number of levels in the
manu.~c..~•..;. ... :system and the composition of functional blocks and
goal-oriented programs was the need to relieve the strategic and
coordinating functions of day-to-day management activities.
The rational correlation between centralization and decen-
tralization of various managerial functions was established, bear-
ing in mind the experience of ministries, enterprises, and other
economic entities, which indicates that top executives are often
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overburdened with operational matters. Trivial and routine
though they are, they are urgent and, accordingly, push aside the
solution of strategic and significant problems. The top manage-
ment in large and complicated industrial complexes should be
established so that it can deal exclusively with strategic ques-
tions concerning the entire system. This was how the problem of
developing the managerial structure at KAMAZ was solved.
The managerial structure provides for an executive
manager's office directing every plant of the amalgamation. This
office constitutes a sort of a managerial filter between the top
executive and the lower levels within the managerial system that
carry out day-to-day and operational activities. This organiza-
tional solution had no analog in the past, when an appropriate
office of a deputy general manager dealt exclusively with the
current supervision of production and its coordination, while the
most important production-related decisions were made by the
general manager in person. The executive manager's office is a
managerial body. It takes over a major share of the functions
related to direct production management and has all the neces-
sary authority to exert influence on the subordinate factories.
Now the line managers address their current problems of business
activity to the executive manager, and not to the top executive of
the amalgamation. Of special significance is the transfer of mar-
keting functions to the executive manager's office. This gives the
executive manager a free hand in establishing efficient relations
with the customer. which improves customer-to-manufacturer
feedback.
The problem of separating the strategic from the operational
functions in the management organization can also be solved in
other ways. Thus, in the majority of Soviet enterprises the coor-
dination of technological development and routine production
engineering service is achieved through subordination of respec-
tive units to the first deputy factory manager, Le., the chief
engineer. This executive supervised new product development,
technological development and equipment repairs, safety stan-
dards, and a host of other production-related issues. Naturally,
the routine problems, pressing as they were, took up the lion's
share of his time and actually prevented him from approaching
long-term problems. This is admissible for small enterprises
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complying generally with strategic decisions made at a ministry,
but it is quite unacceptable for large-scale production complexes.
This problem was effectively solved at KAMAZ by setting up,
within the management structure, a separate R&D service con-
cerned with design forecasting, technological development, stan-
dardization, improvement of product quality. scientific and tech-
nical information, and dissemination of progressive techniques.
The R&D service has to identify current trends in the technologi-
cal advance of the industry and to develop prototype products,
implements, and technology. Thus, the service, relieved of the
daily engineering support of production, is oriented toward
advanced technical and technological development. At the same
time, the engineering manager and his staff perform a wide
variety of functions. such as current engineering support of pro-
duction, including tooling, repairing, power supply servicing, etc.
These two examples (the list could be extended) illustrate
that the separation of strategic tasks and decision making from
routine tasks must be organizationally formalized by all possible
means.
It is equally important to ensure the proper combination of
functional and program management in present-day organizational
structures. It was therefore necessary to treat the KAMAZ
management structure as a matrix structure with a spread system
of program management based on the conventional forms of line
and staff management of specialized services and units.
There is a three-level system of program management at
KAMAZ, consisting of:
(1) The top level, Le., the top executive of KAMAZ or one of his
deputies assisted by a subordinate advisory body (an
engineering, economic, or social committee. etc.).
(2) The middle level, Le., the program leader reporting directly
to the respective manager as well as the staff service con-
cerned with planning, control, and coordination of the
respective engineering, economic, or social projects.
(3) The lower level, Le., the responsible officers and contribu-
tors to individual program stages with dual reporting, to the
program leader (generally functionally) and to the superior
of their units (line subordination).
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Among the most important components of the organizational
structure are the coordinating-advisory bodies (committees) set
up at the top management level. For the formulation of important
interfunctional decisions, four committees were set up and
attached to the board of directors. These are the engineering,
the economic, the social, and the CBMS (computer-based manage-
ment system) and organizational development committees. They
represent the horizontal management bodies charged with the
development of interfunctional programs, and the integration of
various links to attain major objectives in the engineering,
economic, and social spheres of management, as well as in specific
fields such as the development and introduction of a CBMS and
new organizational forms. Experience shows that the specialized
committees set up for participatory decision making are the most
effective form for managing large-scale economic complexes. The
principal task of these committees is the interfunctional coordi-
nation and comprehensive consideration of problems of the
respective functions. In this task they enlist the cooperation of
the managers and experts who contribute most to the making and
implementation of the respective decisions.
A program leader is chosen from among the leading special-
ists and his status equals that of a deputy functional manager of
the amalgamation, so that he is authorized to issue orders to the
chiefs of departments. He heads the middle level of program
management and bears the major responsibility for prompt and
adequate implementation of every stage of the program. With
regard to the program activities, the leader reports to the
KAMAZ functional manager only and acts as his authorized
representative.
The program leader exercises primarily the functional direc-
tion of the responsible officers. However, he does have the
power to make decisions. He may approve or reject work and
documents related to the program ,and presented by the responsi-
ble officers. dispose of certain resources and material incentive
funds alloted to him, and evaluate program progress.
In any system of program management, its leader is mainly
responsible for the efficient horizontal coordination of program
activities. He must not substitute the line managers of functional
units. His primary role is to use indirect levers and methods to
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influence program contributors (through directive planning, allo-
cation of resources, incentive funds, etc.).
An important element of the program management system is
the staff service attached to the amalgamation manager and com-
mittee concerned and charged with the planning, coordination,
and supervision of certain programs. The principal task of the
service is to provide the program management system with the
relevant documents, information. and organization. The staff ser-
vices collect data on program progress, carry out routine moni-
toring of plan fulfillment, and formulate proposals for program
adjustment. The services are authorized to demand any informa-
tion from unit managers and from responsible officers engaged in
the concrete program. They interact closely with the program
leaders whom they are supposed to assist.
The responsible officers are appointed to every project
activity on the advice of the functional unit chief. The matrix
organization is characterized by dual reporting of responsible
officers under the program management. Concerning any question
related to the program they report to its leader, while on other
activities and questions outside the program they report to their
line manager.
In this case a program leader is allocated the separate
resources required to accomplish the program. He is in charge of
workers' payments and bonuses (for the accomplishment of a
given program), as well as of procurement for the program. The
remaining resources are allocated to the line managers of the
units.
Serious attention is given to the GBMS and its role in the
management structure. GBMSs are not infrequently developed
separately from the entire set of measures aimed at management
improvement and from their basic purpose - to improve the
currently operating management system. In the KAMAZ case, the
CBMS was developed with regard to managerial needs. The GBMS
development was headed not by the developers (e.g., the
representatives of an independent design institute), but by the
functional and line managers of the amalgamation itself. The gen-
eral manager of the amalgamation was appointed as the principal
designer of the "KAMAZ GBMS", while the functional managers in
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charge of planning, production, inventory, etc., became subsys-
tem chief designers.
Strong emphasis was also placed on the management organi-
zation of employee social development. This is only natural as one
of the principal goals of KAMAZ is to harmonize the interests of
individuals, the whole body of employees, and society and,
proceeding from this, to create a sound and efficient collective.
KAMAZ runs an extensive social and personnel service charged
with personnel recruitment and training, the analysis of person-
nel and social problems, and provision for the welfare of employ-
ees. Because there are so many services operating at the com-
plex (housing and welfare services, medical and cultural services,
etc.) they are supervised by a separate functional unit attached
to the deputy general manager for welfare. The personnel ser-
vice and the office of the deputy general manager for welfare
coordinate the solution of particular problems through the system
of social program management.
For the first-line amalgamation management, i.e., the manage-
ment directly at the factories, the organization was designed so
as to prevent the shops and operating departments from duplicat-
ing the functional activities exercised by the top- and middle-
level management. If the top executives handle strategic prob-
lems then the first-line management should perform executive
activities (Le., accomplishment of plan targets, production
engineering, and organization of labor). This is why the line
management has no engineering or economic functional units and
services. Services such as personnel and wages, accounting and
statistics, repair and power supply, and inventory were central-
ized. Shop superintendents have to cope with problems directly
relating to manpower and production engineering.
These are the general approach and design principles of the
KAMAZ management organization. Realization of these principles
was made possible through a program approach to the shaping of
the managerial structure, studies of and experiments with the
managerial tasks and functions, and evaluation of the required
work force in various options for the managerial structure.
Let us now turn to some general organizational arrangements
of the KAMAZ management subsystems.
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5.3. The Management of the Technological Development
and Quality of Products
Management of activities aimed at the amalgamation's engineering
objective is exercised in three, large. line-functional units of the
chief executive office (see F'igures 5.2 and 5.3) and in the
respective units of factory administration. The technical policy
is unified by the coordinating activities of the engineering com-
mittee of the board of directors and by the introduction of pro-
gram management with respect to interfunctional relationships.
As the organizational structure of the technological development
and quality management subsystem of KAMAZ differs substantially
from others in the USSR and elsewhere, it is helpful to focus on
the allocation of tasks between the units and the procedures for
their interaction.
5.3.1-. The R&D
The R&D service is concerned primarily with:
(1) R&D in the area of the basic product.
(2) Exploratory research and experiments aimed at new applica-
tions for technological processes and at a higher engineering
level of production.
(3) Design and introduction of innovations with regard to the
organizational development of the complex.
(4) Comprehensive analysis, planning, and organization of effort
related to the improvement of product quality.
(5) Higher efficiency of the technological solutions through
rational standardization and extensive use of relevant infor-
mation.
The objectives of this service are characterized by a distinctive
goal-oriented. organizational, and technological unity. Their
accomplishment promotes adequate rates of technological
advance. This is possible. however, only on the basis of
comprehensive analyses and technological forecasts of an
exploratory and research nature. These efforts are directly
linked with operational production activities, but substantially
differ from them in effectiveness criteria. By their nature they
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require a special organization similar to that in research estab-
lishments, rather than to that in industrial enterprises.
The R&D service is built around the following offices: the
office of the chief designer for the main products. the technologi-
cal and organizational development office, and the quality
development office. as well as the units responsible for standard-
ization, patents and licenses, and scientific and technical infor-
mation (Figure 5.2).
The chief designer's office is responsible for:
(1) Forecasts of the lines of development and improvement of
the main products, based on analysis of world achievements
in science, technology, and production, as well as on in-
house research.
(2) Identification of the trends in exploratory R&D in relation
to the design of the basic products and the application of
new primary materials.
(3) Specification of technological and economic criteria for the
assessment of design solutions and the feasibility of their
application.
(4) R&D aimed at design solutions consistent with changing pro-
duction requirements.
(5) The drawing up of design documents for the products subject
to the full-scale production and maintenance of the proper
design level for products consistent with consumer demands
and the manufacturing environment.
The design preproduction office may use various forms for
coordinating the formulation and making of decisions, including
forms leading to matrix structures.
However, the centralized design organization adopted at
KAMAZ provides also for an effective method of program structur-
ing, such as the setting up of a centralized design office. In the
specific environment this approach may be realized through the
introduction of such positions as a chief designer for individual
items, systems, or plants, who would direct the entire design
cycle from the elaboration of specifications to the development of
the final product. At the same time, the structure of the design
office may be quite flexible.
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The development of advanced technology in the amalgamation
is assigned to the technological development office. Consistent
with the role of KAMAZ in the automobile industry and with the
specific equipment employed, the office is charged with:
(1) The forecasting of trends in technological development with
regard to the automobile industry, the analysis of the tech-
nological level at KAMAZ as compared to the world level, and
the advanced planning of the introduction of more efficient
technology with regard to world trends in development.
(2) Analysis and long-range planning of the development of pro-
duction facilities with regard to changes in product mix,
technological advance, and renovation.
(3) Research in the area of new technologies employed in the
automobile industry and utilization of special machinery, fix-
tures, tools, and advanced materials.
The accomplishment of these objectives rests with the office for
the development of production capacities, the sector for analysis
and planning of the technological level, and a number of special-
ized departments concerned with advanced technology.
Laboratory support for the advanced technology depart-
ments is provided by the laboratory and research center, whose
tasks are somewhat more extensive than those of the technologi-
cal development department. Taking into account the significance
of advanced technological development as well as the relative
complexity and labor intensity of the corresponding laboratory
operations, a decision was taken tc r-'-~v"" ~..<;; iabuI"iitory and
research center under the chief of the technological development
office. Apart from the above-mentioned functions, the center
should also perform any laboratory work offered by the office for
overall technological testing for the central plant laboratories
and render them methodological assistance.
KAMAZ needs the most advanced forms, techniques, and
methods of management because of the extremely high concentra-
tion of manufacturing, service, and managerial units at a single
geographical location and of the need for these to operate in a
thoroughly coordinated, balanced, and goal-oriented way under
the conditions of mass production. This is why the emphasis in
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the existing structure is placed on the organizational develop-
ment office. This office is the head and most powerful service
charged with the organizational development and introduction of
the GBMS. It was established, on the one hand, because of a need
for strong departments staffed with highly skilled specialists
capable of tackling the problems of development of the GBMS and
the entire organizational system and. on the other, to ensure the
complex-wide direction of a distributed system of services
responsible for management improvement in other functional
blocks of the top executive office and in production units. The
office is not. however, assigned all the tasks in the development
and operation of the GBMS. Its primary task is to function both
as a "brain center" of the computer-based system, formulating
the policy for its development and operation, and at the same
time as a supervisor of the most complex activities related to the
development of the amalgamation's GBMS. Hence, the internal
structure of this office clearly involves such functions as com-
puter maintenance, problem setting, software, algorithm develop-
ment, and programming. as well as the organization and mechaniza-
tion of management and the rationalization of information and
document flows. This is achieved by grouping the departments
under the respective deputies of the office chief.
The office described is only one part of the general organi-
zational system of KAMAZ dealing with the development and intro-
duction of the GBMS. The other part is made up of a network of
organizational development and ADP (advanced data processing)
departments within the headquarters services and in production
units. Each of these departments comprises a bureau for manage-
ment structures and functions. a bureau for norms and rational
document flow, and a GBMS task-setting bureau. Under the gen-
eral methodological guidance of the organizational development
office these departments directly participate in the selection of
the models and algorithms for solving problems (they develop nei-
ther models nor algorithms themselves). In the process of GBMS
operation they receive information from the ADP center, prepare
it appropriately, and disseminate it among the managers who need
it. The essence of the partial decentralization in relation to the
development and running of the KAMAZ GBMS boils down to closer
integration of the development and operation of the GBMS. on the
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part of a specialized office. with the needs of the functional and
production units concerned with the solution of specific economic
problems. This is achieved by forming problem task forces, each
of which is engaged in the development and maintenance of a cer- _
tain CBMS block and is staffed with all the necessary specialists.
To promote the advanced management, integration, and coor-
dination of interfunctional activities in this field, the management
structure involves the board of directors' committee for organiza-
tional development and the CBMS. This consultative body,
comprised of the top executives and leading experts of the amal-
gamation, thoroughly reviews and makes substantiated decisions
on the most important issues concerning organizational develop-
ment and the CBMS, from specification of the requirements on the
CBMS and its blocks to the staffing of key areas.
In the management of certain activities connected with the
technological development of production, it is often actually
impossible to separate organizationally the implementation of
long-term and current tasks, though it is very important to
secure the priority of the former. For example, in the manage-
ment of quality and its development. in order to ensure that
management is not oriented exclusively toward current produc-
tion interests. it is generally considered worthwhile to incor-
porate the appropriate units in the R&D service.
The quality of a product is dependent on every stage of its
development, from design to delivery to the customer. Conse-
quently, the management of product quality cannot, in fact, be
separated from the management of its development. However, if
the volume of production is controlled through an established
organizational mechanism realized in a certain management struc-
ture, then a quality management system will not fit into the tradi-
tional organizational forms. This pressing managerial problem can
only be solved by using the systems approach to the organization
of the production amalgamation. Hence. in the process of struc-
tural development product quality is viewed as a separate objec-
tive that can only be achieved with the assistance of special
managerial bodies. The management of quality must be an integral
part of the management of each established economic function.
At the same time, it will have its own specific goals and objectives.
The mechanism of such management can be realized only on the
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basis of program structures. The system for attaining, maintain-
ing, and improving the quality must involve three basic subsys-
tems: executive, control, and managerial (Jiligure 5.3).
The executive subsystem embraces all the production
management units that directly affect product quality or promote
its attainment. These are the units for design, technological, and
tooling services, the basic and auxiliary shops, the procurement
service units. etc.
The control subsystem is composed of technological and line
and functional supervision units. The major responsibility of
technological supervision is to ensure that the work in progress
and the semifinished and finished products meet the specified
requirements. The technological supervision service also involves
all the units of the established quality control department: units
for rate control, input inspection, audit, special checks, etc. The
line and functional control prevents poor performance by exert-
ing various influences on production personnel in the process of
line, functional, and methodological supervision. In this way the
quality management agencies influence the executive subsystem.
The objectives of the management subsystem arise from the
standard pattern of decision making: the setting of objectives for
the system based on an analysis of its capacities and on the
requirements on it; the elaboration and approval of a program of
action to attain the objectives; the planning, organization, and
coordination of activities for the accomplishment of the objec-
tives; and the motivation of contributors. Within the matrix
structure. the management subsystem should contain specialized
subunits of the quality control service and the line and functional
management units cooperating with it.
The function of the management subsystem is performed at
KAMAZ by the quality development office. which is responsible
for all the arrangements necessary to secure and improve the
amalgamation's products. Of special significance is the relative
independence of the quality development office with respect to
current production needs, which, as experience shows, often run
counter to the interests of consumers and hamper qualitative
improvements.
In the KAMAZ upper-level management the functions of the
controlling agency within the management system are assigned to
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the chief inspector's office. This service is quite unique as it has
no analog at the level of a single enterprise. It is responsible for
supervising the adequacy and scope of the activities of the fac-
tory engineering supervision units. This approach ensures an
unbiased and conscientious control to prevent the sale of useless
products.
Unlike the structure of the quality development and control
services at the headquarters level, there is a unified service at
the plant reporting directly to the plant manager. It contains a
bureau of quality analysis, quality planning, and techniques and
means of control, a plant measurement laboratory, and a shop
quality control bureau. The plant departments of quality manage-
ment and supervision are fully responsible for the manufacturing
process and for the resultant product. Only these units are
authorized to accept finished and partially fabricated products
and to assess their suitability for further use.
5.3.2. The Engineering Management Service
When the R&D functions are structurally separated from those of
routine engineering preproduction, the distinguishing feature of
the engineering manager's office is that it is responsible for the
comprehensive integration of all activities related to the organi-
zational and engineering preparation and to the support of pro-
duction. The concentration of the entire office exclusively on
the routine servicing of production makes it possible to adjust
production relationships, to improve the organization and plan-
ning of preproduction, and to improve the specialization and
cooperation of labor.
In tackling the most important problems, the line and func-
tional units of R&D and of the engineering preproduction services
collaborate within the engineering committee of the board of
directors. In this committee the engineering manager's service
acts as a customer and consumer of technological solutions, while
the R&D service submits the strategic lines of technological
advance and exercises a supervisory role over the execution of
long-range decisions.
There are four major groups of objectives implemented by
the engineering manager's office:
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(1) The improvement of process technology and the supervision
of its observance.
(2) The organization of preproduction activities.
(3) Production support with all kinds of tools, equipment, and
power.
(4) The maintenance of basic production equipment.
The implementation of each group of objectives has its distinctive
organizational features. One of the most complex issues related
to the structure of the engineering manager's office is the defini-
tion of the place of units engaged in the overall technological and
organizational preproduction activities and in the mechanism of
their relationships with the plant technological services.
These units confront the following major tasks:
(1) The organization and coordination of activities related to the
assimilation of new products.
(2) The development of new standard technological processes
and the improvement of existing ones.
(3) The functional and methodological direction of the develop-
ment and introduction of new technology.
(4) General supervision of the production engineering level and
the observance of standard technology.
(5) The attainment of a higher engineering level and comprehen-
sive organizational preproduction.
Depending on the level, complexity, and novelty of technological
preproduction activities and on the availability of skilled person-
nel manning the individual production processes, the implementa-
tion of technological preproduction activities may be centralized
to a greater extent. This is especially true in chemical and
related technologies and in certain technologies of hot metal
working, coating, and welding carried out at specialized plants.
Apart from specialized units concerned with the develop-
ment and introduction of technology at KAMAZ there are, under
the deputy engineering manager, functional departments that
deal with the general technological, design, and organizational
issues that concern all the major specialists of the amalgamation.
These are the departments for the organization and planning of
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engineering preproduction activities, of rates of material con-
sumption. and of labor intensity. The principle of consistent,
comprehensive integration of activities through the rational allo-
cation of responsibilities and decision-making procedures
requires that the technological service should affiliate the
engineering design and organizational preproduction units. Also.
the setting and solution of problems related to the analysis and
planning of production engineering at KAMAZ are organizationally
separate. This task is assigned to the department for specializa-
tion, cooperation, and expansion.
Another organizational feature of the KAMAZ engineering
service is the separation, under a deputy engineering manager, of
units providing engineering services to production, as well as a
new principle of structuring the plant engineering services. At
the majority of large Soviet enterprises these activities are car-
ried out by autonomous factory engineering services, which makes
it difficult to plan preventive maintenance and to coordinate
operations and resources in case of emergency repairs, as well as
reducing the responsibility of repair and maintenance units for
the quality of their service.
A decision was taken at KAMAZ to centralize and separate
organizationally, within the two general management offices, the
planning and engineering activities related to mechanical and
power equipment repairs. but to concentrate, under the plant
engineers, the actual overall repair of technological equipment.
Following this decision, functions were accordingly reallocated,
both between the plant engineering and power engineering ser-
vices and the central and factory management.
One of the most important features of the KAMAZ engineer-
ing manager's office is that it contains a variety of units providing
amalgamation-wide engineering services. A powerful production
base represented by repair and tool works, pilot production
shops and sections, plant engineering production units. stores,
etc., turns the engineering service from a purely staff agency
into a complex line and functional unit that has every prereq-
uisite to operate on a profit-and-loss basis, Le., to become a "cost
center".
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The KAMAZ management, oriented toward the systems implementa-
tion of explicitly defined and structured objectives and goals.
involves a special mechanism for directing the production units.
Behind this mechanism lies:
(1) The necessity to concentrate the authority and responsibili-
ties for implementation of the entire set of decisions with
respect to the organization of basic production.
(2) The availability of strictly specialized and highly concen-
trated functional subsystems to provide the required
resources and information to basic production units.
(3) Upper-level program management bodies concerned with the
key problems relating to the amalgamation as a whole.
(4) The utilization of a data processing system that operates a
unified standards base and serves both the production and
technological processes.
(5) A detailed and strictly observed set of directives (regula-
tions, rules, instructions) laying down the duties, authority,
and responsibility of all the interacting management units.
Another important reason for separating a specialized exe-
cutive management for basic production is the need to separate
strategic and coordinating functions from those of operational
management. The chief executive must deal with the general stra-
tegy and development of the amalgamation, while the factory
manager has to cope with tactical problems and to coordinate
interfunctional activities. The chief executive and factory
manager in their turn delegate authority and responsibility for
operational management to individuals and bodies possessing the
necessary power and resources [45].
At the headquarters these functions are delegated to the
executive manager, who exercises the general direction of the
plants with respect to the organization of uniform output and
sales. This approach results in a special status for the factory
manager within the amalgamation management system. His sub-
ordination to the executive manager with regard to operational
and routine production management obliges him to apply to the
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latter in solving the respective problems of functional support.
Thus, with regard to the operational activities, the executive
manager turns out to be an immediate line superior of the plant
manager. To exercise this function he has a special staff and
facilities and is authorized to make the necessary managerial
decisions, to stimulate employees and units, and to exert adminis-
trative influence on them. The general manager of KAMAZ must
oversee the activities of the executive manager, approve deci-
sions that require interfunctional coordination or affect the stra-
tegy of the entire amalgamation, and adjudicate conflicts between
the executive and plant managers.
Let us now consider the composition, interrelationships, and
major tasks of the executive manager's office.
In spite of the fact that each basic production factory of
the KAMAZ amalgamation is a huge enterprise independently run-
ning its productive assets and operating according to a stable
plan, there is a close cooperation between all of them in both
basic production and services. Consequently, the function of
interplant coordination of production and service activities.
which is the responsibility of the production scheduling office.
assumes special significance at KAMAZ. On the one hand, close
cooperation of the enterprises requires perfect coordination of a
whole series and a large volume of highly synchronized operations
to minimize the volume of work in progress, which already diverts
a sizable share of the current capital in the automobile industry.
On the other hand. though, the huge size of the resources utilized
by each of the autonomous enterprises requires that they have a
certain freedom of maneuver, even in operational activities. This
is why the general management offices, w~iLe coordinating inter-
plant cooperation, cannot regiment intraplant operational
management. it should also be kept in mind that the operational
production management at KAMAZ is exercised through a CBMS,
which helps to coordinate production and services down to the
first-line units.
What has been said above illustrates that though the tradi-
tional list of functions of the production scheduling office is for-
mally preserved. its content has been substantially changed. The
same is true for the nature of the interrelationships between the
general management offices and the plant services. The office
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contains the departments for production scheduling, operational
production planning, and production control, as well as a bureau
for operational planning of interplant traffic.
As the amalgamation is obliged to provide the national econ-
omy with a certain mix of products, the management organiza-
tional structure must reflect the subordination of immediate
manufacturing tasks to product sales requirements. This made it
necessary to include the sales office in the executive manager's
service. The office itself contains a field service analysis depart-
ment.
To the extent that the trucks produced in KAMAZ are util-
ized in large motor-transportation enterprises and organizations,
the possibility arises of establishing fairly stable communications
with consumers and of extending customer feedback. Great
opportunities for developing relationships with consumers are
opened up when products such as diesel engines, gearboxes, and
wheels are delivered. The very nature of this cooperation deter-
mines the content and form of the interrelationships.
The contracts department of the sales office draws up the
necessary documents for concluding business contracts with con-
sumers. As the major share of the output of KAMAZ is manufac-
tured according to special specifications and the amalgamation
serves a great many customers. the internal structure of the
department provides for a number of subunits specializing in
serving separate groups of consumers.
A central unit within the sales office is, undoubtedly. the
sales operational planning department. which:
(1) Breaks down the current sales plan and draws up the
monthly shipment schedules on the basis of contracts and
direct communications with consumers.
(2) Exercises operational management of depots for finished
goods and arranges their proper storage and prompt ship-
ment.
(3) Plans and organizes sales activities.
To deal with the specific features and significance of export
sales, special orders. and spare parts, specialized units were set
up. such as the export deliveries department. the special orders
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department, and the spare parts center. They are not merely
units for sales operational planning, but rather program manage-
ment bodies responsible for the preparation, manufacture, and
sale of certain groups of products. These departments organize
and supervise the development and coordination of product
specifications, the preparation and support of production, pro-
curement, storage, and shipment, the manufacture of special con-
tainers, etc.
Thus, at the top of the operational management system for
basic production at KAMAZ there is a group of specialized staff
units. Of paramount importance, however, is the specific nature
of their specialization, which does not overlap with the functions
of managing other businesses (which are supervised by auton-
omous services operating on an intraplant profit-and-loss basis),
but is aimed at the effective division of labor in processing infor-
mation related to production and product sales progress:
analysis, planning, coordination, adjustment, and supervision of
production and sales at the level of the amalgamation.
This approach was mainly necessitated by the extremely
large volume of work involved in the gathering, transmission, and
processing of data, as well as by the complexity and variety of
the functional relationships between the staff management and
production manager's office and the headquarter's functional ser-
vices and factory management units. It is worth noting that this
type of structuring to a great extent conforms to the goals and
objectives of the upper level of basic production operational
management, which was set up primarily to coordinate sales
activities and not production results. The organization of produc-
tion interactions is the principal task of the middle-line opera-
tional management, Le., plant management (Figure 5.4).
As there is no need to make strategic decisions at the plant
management level and as the principal task of factory management
is confined to the accomplishment of tactical and operational
tasks, it is quite reasonable to concentrate the line management
of basic production in the hands of the deputy plant manager for
production. In order to secure managerial reach the direction of
the operational management staff is entrusted to the deputy plant
manager for production planning and supply.
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Figure 5.4 The management. organizat.ion chart. for a KAMAZ amalga-
mat.ion fact.ory.
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Because of the conditions of highly centralized procurement,
produce sales. and interplant transportation. there is an oppor-
tunity at the KAMAZ plants to set up integrated services respon-
sible for the operational management of procurement. production.
and deliveries of goods under a common management. The integra-
tion of the procurement function in a unified operational manage-
ment subsystem was required by the fact that the purchased
materials components are transformed at the factory into a pro-
duct of labor, the control of whose movement is the principal task
of the basic production operational management.
The plant staff service comprises the production scheduling
and material procurement departments, as well as the bureaus of
production engineering, product delivery, and planning of inter-
plant traffic.
As can be seen. the specialization of the operational manage-
ment staff becomes mixed at the plant level. On the one hand.
there is still a division of labor involved in the planning and
analytical. and the coordinating and controlling functions (accom-
panied by a trend toward their integration with the decreasing
volume of work), while, on the other hand, the units already con-
fine the scope of control to more narrow, operational subsystems
within the production process: to the object of labor, its pro-
cessing, transfer operations, and the product of labor. The trend
toward integration of the functions of management with the dif-
ferentiation of its operational subsystems is not as yet evident.
owing to the multistage nature of the factory production struc-
ture necessitated by the great size of the amalgamation enter-
prises. which required the setting up of an intermediate level of
line management, Le., an operational department (building)
management. Its objective is to increase the effectiveness of pro-
duction operational management in a group of shops linked by a
unified technological process (foundry plant) or output (diesel
engine, repair. tool. and other plants). Such a complex organiza-
tional structure is necessary mainly because of the need for an
intermediate concentration of managerial interrelationships
before they are taken to the middle level. Given the large scale
of the enterprises affiliated in KAMAZ. direct reporting of shops
to the plant manager or his functional deputies would have meant
greatly overextending the managerial reach of the latter. At
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KAMAZ the plant engineer is a direct line manager of shops under
him and is responsible for their operation to the plant manager.
The superintendents of the respective shops report to the plant
engineer on every issue involved in production activities and it is
only through him that they may communicate with the plant
manager and headquarters.
One of the most specific features of middle and first-line
management at KAMAZ is the overall manufacturing support and
service are carried out under the guidance of specialized func-
tional services, and the responsibility for them lies with the plant
management. This enables the plant management to carry out the
consistent and effective division of complicated labor operations:
that is, to arrange for the specialization of the employees
engaged in analysis, planning, and decision making and of those
handling the acquisition, transmission, and programmed process-
ing of data, as well as of those concerned with direct manufactur-
ing activities related to operational support and service subsys-
tems.
Thus. one can conclude that the adherence to certain
managerial principles and the conformity of organizational struc-
ture to the structure of a business organization's objectives make
it possible to establish a unified. multilevel system of basic pro-
duction and operational management that is essentially integrated
with the specialized functional management in its operation. legal
status, and economic interests.
CHAPTER SIX
Matrix Organization for Technological
Innovation Management: The Case of
UralElectro TyazhMash (UETM)
6.1. Specific Features of the UETM Amalgamation
The development of the management organizational structure of
the UralElectroTyazhMash (UEI'M) production amalgamation was
based on the same principles and methodology as the structure of
KAMAZ. However, the amalgamation possesses a number of
specific features. which necessitated the creation of a series of
nonstandard organizational designs of considerable interest. We
feel that the experience at UETM in designing systems of techno-
logical innovation management may find wide application, so we
analyze its highlights in some detail.
The UETM production amalgamation is a typical. large-scale
organization whose economic activity is based on a high propor-
tion of R&D. It turns out large and powerful electrotechnical
machines and equipment: electric engines, hydrogenerators,
transformers. and many other products. The headquarters (the
main plant) is situated in the city of Sverdlovsk - a major indus-
trial center of the USSR. However, the consumers of the
amalgamation's products are spread all around the country. In
addition to the main plant, which produces two thirds of the total
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output, the amalgamation includes four specialized plants operat-
ing in different towns of the regions, as well as an important R&D
institute subordinate to this branch of industry and located on
the same site as the main plant.
The amalgamation's main activity is closely connected with
nine related enterprises in different parts of the country. These
enterprises are administratively subordinate to different minis-
tries, while the coordination of general.technological policy and
the development and organization of material supply are the
responsibility of UETM, as the central link in the cluster of inter-
related enterprises.
The management organizational mechanism of UETM is struc-
tured to conform with the purpose and requirements of its pro-
ducts, the structure and type of production, the engineering level
used, the mix of resources consumed, as well as the degree of
sophistication of its external and internal relationships.
Let us examine the above-mentioned specifics in more detail.
6.1.1. The Multiprofile Nature ofProduction and
Wide Range of Products
The basic electrotechnical products turned out by the amalgama-
tion are generators for hydropower facilities, heavy electric
machines and direct-current machines, synchronous compensa-
tors, high-voltage transformers, conversion equipment, and
domestic appliances. Each type of product includes dozens of dif-
ferent modifications, which leads to a large number of nonrepeti-
tive jobs in the engineering and technological phases of product
development. in the preparation for production. and in the provi-
sion and maintenance of facilities.
The wide range of products turned out by the amalgamation
promotes the development, manufacture, and delivery of large,
electrotechnical equipment systems to different projects under
construction within the USSR and abroad. The possibility of
obtaining such complete and complex systems from a single enter-
prise facilitates the task of design and engineering organizations
as well as the construction itself. since the development of items
(complexes) based on unified technical specifications ultimately
results in the earlier achievement of a plant's projected produc-
tion capacity. It is worth mentioning, however, that the
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management of a multibranch amalgamation with a wide assortment
of products becomes far more complicated because of the neces-
sity to tackle engineering, process, production, organizational,
and economic problems concerning the manufacture of items that
have nothing in common with one another.
6.1.-.2. The Amalgamation as the Main Developer and
Supplier of many Types of Products
Its enterprises have the largest share in the total national output
of such items as synchronous compensators, large vertical elec-
tric engines for irrigation system pumps and atomic power sta-
tions, the stimulation systems of hydro- and turbo-generators,
and conversion transformers for electrolysis in the chemical and
metallurgical industries. UETM has a network relationship with a
wide circle of consumers for the majority of items and carries out
the complete cycle of work from research to production and out-
put. In a number of fields in electrotechnical production the
amalgamation possesses the major part of the country's leading
experts. The concentraLed p:·oc..uC ~_v:. 0: so many items necessi-
tates the processing of a large volume of scientific, production.
engineering, and management information and generates increased
interfunctional relationships within the amalgamation.
6.1.-.3. The ManUfacture of Single Items or Small
Batches of Items; Consumer-oriented Work
The rapid change of products leads to an increased volume of
preparatory production work and requires the elaboration of
varied process engineering. The individual nature of production
gives rise to one-time and unique parameters in the operational
planning and scheduling of manufacture, and in all the related
support subsystems. This type of production involves a large
share of nonstandard engineering and managerial decisions that
are prepared on an interfunctional basis.
New products account for over 40% of the amalgamation's
total output. Much of this is exported to a total of 36 foreign
countries, including France, Italy, and Norway. The total volume
of export deliveries amounts to 13% of the output.
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The specific consumer-oriented production presupposes
attention to the customer's specific requirements at all stages of
production, from R&D to installation and commissioning.
6.1.4. Continuous Increase of Scale and
Growth of Production
In the last decade the average annual growth of output has been
about 10%. To a large extent the production growth has been due
to an improved performance and a better utilization of productive
assets.
Improvement of the management system under conditions of
greatly increased production growth rates and shorter product
development periods became one of the decisive factors in the
attainment of the amalgamation's goals. The organization of the
amalgamation's management system was designed with due regard
to all this. It differs considerably from the common designs
accepted in industry and has a number of totally new organiza-
tional forms. The main task was to make the organizational struc-
ture contribute in the most effective way to the achievement of
the technological progress goals. Reduction in the period "from
idea to application" within the amalgamation and provision of a
high engineering level of development in the industrial branches
that consume the amalgamation's products were given high prior-
ity in the new organizational system. In this connection the amal-
gamation created a unified R&D service, a system of horizontal
(interfunctional) management of new technology projects, a spe-
cial council of the board of directors to assess new technology
projects and their implementation, and a system of quality con-
trol. Key consideration was given to raising the responsibility of
managers at all levels and to enhancing their goal orientation.
Proceeding from the necessity to face up to new management
problems arising in connection with the larger scale of produc-
tion, the greater specialization and cooperation between the
amalgamation's plants, and the greater sophistication of scien-
tific, technological, production, and managerial relationships, a
series of principles were considered stepwise in the development
of the organizational design. The basic principles are listed here.
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(1) Reduction of the period (cycle) of new technology develop-
ment, from project design up to the production application
of new designs and technological processes.
(2) Creation of conditions for the structural units to engage in
perspective issues along with implementation of the entire
complex of current work.
(3) Clear delineation of structural units so that they can be
more effectively supervised in, and have more responsibility
for, their performance.
(4) Relief of the amalgamation's management from operational
decisions and the creation of conditions for their concentra-
tion on key decisions concerning the development of produc-
tion activity and the solution of the amalgamation's perspec-
tive problems.
These principles formed the basis of the organizational design,
some aspects of which are analyzed in the next section.
6.2. The General Scheme of the Management of UETM's
Technological Development
The specific purpose and great sophistication of products turned
out by the UETM amalgamation, as well as the individual and
small-scale character of production, necessitate an extremely
large volume of R&D work, of engineering preparation for produc-
tion and tooling supply, of mechanical maintenance, and of power
engineering.
The large volume of work and the diversified scientific, tech-
nological, and production activities call for the creation at UETM
of a complex organizational structure of R&D and engineering ser-
vices. The general organizational chart of the units engaged in
R&D and production support is given in F'igure 6.1.
The unity of the amalgamation's technological policy and the
comprehensive engineering service of all the production units is
ensured by subordinating the appropriate services to UETM's
Director for Engineering. This executive has the status of First
Deputy to the General Manager of the amalgamation (as well as the
Executive Director) and possesses full authority for supervision
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of the engineering preparation and service of production, for
technological change, and for the introduction of advanced tech-
nology and processes. All the amalgamation's and head plant's
management and production units related to these functions
report directly to the Director for Engineering. The management
of the engineering services of the affiliated plants is effected by
their managers (directors), who take orders from the Director for
Engineering as regards the preparation and technological
development of production. If necessary, these orders are
agreed with the Executive Director of the amalgamation. The
functional management of production technology and process
improvement is carried out by the Director for Engineering via
the Chief Industrial Engineers of the affiliated plants.
The functional structuring of the engineering services of the
amalgamation and head plant is elaborated to ensure the achieve-
ment of UETM's engineering objectives.
The task of creating and improving designs for the products
of the amalgamation's enterprises is assigned to UETM's R&D
institute. Its units conduct a whole complex of research on the
requirements on the items produced, explore the possibilities of
their technological improvement, design new and perspective pro-
ducts, elaborate all the working design documentation. supervise
the industrial engineering and progress of production. and make
the necessary corrections in the drawings.
The character of production at UETM (the production of
individual items or small batches of items) does not allow the
design units to specialize along the lines of current and future
work (Le., by time frame). However, specialization is possible on
the basis of the common features of the items to be developed
(with respect to the design or process involved). Accordingly,
the appropriate departments were established: the Chief Design
Engineer's Office and the R&D department. With due regard to
the possibilities for functional cooperation and the span of con-
trol, these departments were grouped in two functional blocks
reporting to the Deputy Directors of the R&D Institute. Each
block has its own facilities for experiments.
At UETM a strong engineering service was formed that
reports directly to the Director for Engineering. It is entrusted
with the task of making comprehensive decisions concerning all
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aspects of the engineering preparation for production, from the
development of processes for basic and support production to the
elaboration of labor and material standards, production capaci-
ties, and the supply of tooling and nonstandard equipment. Its
manager - the Deputy Director for Engineering responsible for
processes and preproduction - is also in charge of subordinate
production shops: the tooling shop and nonstandard equipment
shop. The engineering service is thus organizationally unified,
which ensures a high level of responsibility for the quality of per-
formance.
The amalgamation's need for a unified technological policy
required that the units engaged in supporting the mechanical and
power engineering of the head plant should be made directly
subordinate to the Director for Engineering. The scope and com-
plexity of jobs performed by these units confirm the expediency
of forming an independent, functional block.
It was confirmed in practice that the functional structure of
the engineering services is quite effective. However, there are
some problems specific to UETM that cannot be solved using trad-
itional organizational forms.
One of UETM's objectives is to develop and manufacture
sophisticated electrotechnical items whose most specific feature
is that they are nonstandard. Therefore, a special R&D process,
complex engineering preparation, and constant changes in indus-
trial engineering are required. The data shown in Table 6.1
characterize the average share of labor consumption at various
stages of the production process.
A large number of closely cooperating production and
management units results in a multitude of horizontal linkages.
The more varied the products, the larger is the number of links.
However, with functional specialization of the management, con-
trol of this linkage (coordination, agreement, decision making on
controversial issues, etc.) is possible at the top level only - via
the General Manager or Director for Engineering and their depu-
ties. With an extensive range of highly sophisticated products,
difficulties arise in design and development and the number of
problems that must be tackled by the top executives increases.
Since it is impossible for them to solve so many problems with
adequate effectiveness, some functions related to the creation
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Table 6.1 Comparison of labor consumption (%) in various stages of
production.
Average for Large and Serial
all types of complex products
production products
25 35-40 15-20
25 20-25 20-25
Stages of
production
process
Design engineering,
research. testing
Engineering preparation
of production (devel-
opment of process,
manufacture of tools
and tooling. etc.)
Manufacture
Production support
40
10
30-35
5-10
40-50
10-15
and management of horizontal links are delegated to the middle
level (chief experts, managers of functional and production units).
As a result, it seems necessary to give up the unified criteria of
decision making, coordinated management, the high degree of
responsibility for the performance of certain functions, and the
effectiveness of some research and production activities.
In view of the foregoing, a purely functional structure of
management does not satisfy the modern requirements of a pro-
duction amalgamation such as UETM. Therefore, forms such as the
management of goal-oriented programs, which provide for the
coordination and harmonization of all activities aimed at the
accomplishment of a specific objective, were developed and
applied at UETM.
6.3. General Principles of the Management System for
Goal-oriented Engineering Programs
The management system of goal-oriented engineering programs
developed and applied at UETM basically corresponds to the
well-known types of matrix organizational structure (see Chapter
2). However, the nature of the system's component parts (units).
their interaction, and the organizational mechanism of the system
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operation are determined by the specific features of the design
and manufacture of the amalgamation's products.
The new technology produced by UETM is divided into two
categories. The first includes items for which there exists stand-
ardized technical documentation (for a pilot sample, for a series
of program contributors, for a similar item). These items are
characterized by parameters (size, capacity, body design, spe-
cialized assembly, etc.) that do not require special research and
detailed design and process engineering; their manufacture
involves little nonstandard equipment or tests. Preproduction
and production of such items is effected by means of rather sim-
ple programs and is scheduled for a relatively short period of
time; it involves fewer and lower levels of management and
embraces a limited number of functional units. Practice has
shown that these programs can be quite effectively implemented
within the established structure and do not need any special sub-
system or mechanism of management. In the amalgamation's clas-
sification they are referred to as "orders".
The second category of items is different. It involves inno-
vative design and process engineering, which must be preceded
by special research, pilot production, special tests, arranging
additional suppliers of completing units and instruments, and a lot
of new tooling. The development and manufacture of such items
will then give rise to horizontal relationships that require coordi-
nation at a level as high as the Director for Engineering. In addi-
tion, most items of this type are characterized by high produc-
tion costs and rigid terms of delivery. UETM's economic interests
demand faster rates of product development and minimization of
the labor and material resources used in product manufacture.
As well as the large variety of jobs involved in the creation
of new technology, it is necessary to consider functional problems
in the management of that work. Thus, on the one hand, managing
the implementation of any program is a purely organizational pro-
cess, including planning, control, motivation, coordination, etc.,
while on the other hand managing the work aimed at scientific and
technological development requires direct participation in the
analysis and adoption of decisions in research, design and pro-
cess engineering, manufacture, etc. To create an effective sys-
tem of engineering program management, all engineering decisions
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were classified by organizational factors. It is possible to distin-
guish three types of similar factors.
The first includes decisions concerning the results of imple-
menting a program as a whole, Le., the total costs of the projects,
the time frame of implementation (the deadline), the level of
engineering, the technical and economic parameters of the pro-
duct, the basic characteristics of the product and the specificity
of its manufacturing process, the operational characteristics, the
price (or cost?), etc. Decisions of this type imply approval of
technical requirements, design specifications, and technical con-
ditions related to the item, the scheduling and costs of the pro-
gram, the requirements for design adjustments in connection with
test results, trial operation, etc.
The second type of decision includes those decisions provid-
ing for the accomplishment of the results of the first class of
decisions, as well as mutual decisions between the program contri-
butors (concerning the completion times of particular stages of
the project and the requisite resources, the interrelated parame-
ters of the units and manufacturing processes for the item, and
the content and quality of the supporting jobs and services).
These decisions concern approval of the aggregate program plan
and modifications thereof, of sections of the engineering project,
of the subcontrClc~ors and the technical requirements for the
parts finished by them, of the work project. of certificates
(reports) of delivery from production departments and subcon-
tractors, etc.
The third type of decision provides for the accomplishment
of the content, schedule, and volume of work carried out by the
cooperating departments, Le., the program contributors. These
decisions concern the formulation of the internal plans of the
departments, the allocation of work assignments among the
cooperating units, the competition between products within the
established technological process, the operational rates of part
finishing, the calculation of labor and material costs involved in
decisions of the second type, and the choice of the processes and
organization of supporting and indirect work, without direct rela-
tion to the schedules or quality. Typical decisions of this type
are the approval of the working drawings for parts, of the
preproduct operational process charts, of the intradepartment
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production schedules, of the applications for the transportation
or packing of supplies. etc.
In the management system of a goal-oriented engineering
program (its structure is given in Figure 6.2), the authority to
make decisions related to engineering is allocated in conformity
with the foregoing classification. The top program management is
UETM's General Manager or Director for Engineering. When a
program includes work on the preparation of technical documen-
tation for production and both production and testing of a proto-
type unit, the top executive of the management system is UETM's
Director for Engineering. If the implementation of a project
presupposes production of industrial prototypes involving new
technology, as well as other work, whose management falls outside
the sphere of the Director for Engineering [the expansion of
working space, the modernization of departments. the recruit-
ment of additional manpower, the attraction of financial
resources, the establishment of a different system of relations
with suppliers or consumers (clients), etc.], the process manage-
ment is effected by the General Manager.
In addition, UETM created a staff organ of the top-line pro-
gram management: the Council for assessment of new technology
projects and their production. The Council is a permanent opera-
tional unit of the program structure and its authority covers all
the projects tackled by UETM.
The manager of a goal-oriented engineering program is the
central link in the system. The organization of the program's
implementation at a high level of quality, on schedule. and in
strict conformity with the strategy worked out by the Council, is
assigned to the program manager, who bears full responsibility
for the schedules and results and reports to the General
Manager. In all matters concerning the project, the program
manager is subordinate (in terms of line relations) to the General
Manager or any other executive acting for him. In relation to all
other units and management executives the program manager acts
as a plenipotentiary representative of the General Manager.
In order to provide for the accomplishment of the objectives
with which he is entrusted, the program manager formulates and
submits for the General Manager's approval a program plan where
he:
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General manager Project assessment
and implementation
Director for council
engineering
II
II 1i
Department for Project manager
Executive director planning, coordi-
nation, and
Deputy general manager control of new
technology
Managers of affiliated plants introduction
and of head plant production iSupervisors of management
and production units
Chief executives I
i ..
Executives I
Symbols:
line
management
functional
management •
functional
interaction
Figure 6.2 General schemat.ic diagram of t.he relat.ionships in the
management of a goal-orient.ed engineering program at UETM.
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(1) Identifies the units and individual employees who will imple-
ment the program and coordinates the composition of the
team with the managers of functional units.
(2) Requests department managers to designate teams who will
be program contributors and considers their proposals as to
the number of team members and the candidates for roles as
chief executives.
(3) Contacts chief executives and considers their proposals as
to work content. volume, schedules .. and the requisite
resources, coordinates the proposed parameters with the
departments for planning coordination and control of the
introduction of new technology, with UETM's central plan-
ning body, and, if necessary, with the managers of depart-
ments and functional units.
(4) Works out proposals for subcontractors and suppliers of
externally manufactured items and coordinates the propo-
sals with the functional managers and planning bodies of the
amalgamation.
In addition. the program manager, supplied with the neces-
sary information from the planning department and the depart-
ment for coordination and control of new technology, as well as
from the chief executives. effects regular control of work pro-
gress with regard to content. volume. and schedules. He also
elaborates the necessary measures to influence the executives in
order to prevent deviations from plan and implements them within
his authority or through the appropriate line managers.
When necessary, the program manager. with the help of the
planning department and the department for coordination and
control of new technology, maps out alternative corrections to
the plan. coordinates them with the personnel and departments
concerned. with the line managers, and with the planning bodies,
and issues orders with regard to their realization. In controver-
sial cases he submits draft orders about plan corrections for the
consideration and approval of the General Manager or Director
for Engineering.
The program manager is also entrusted with line supervision
of the project team subordinate to him. He assigns and reassigns
tasks among his subordinates, personally controls and evaluates
214 SYSTEMS APPROACH TO MANAGEMENT
their performance, rewards or punishes the employees within his
authority. plans annual leave (holidays). etc. For the duration of
the project, members of the project team are not subordinate to
the managers of the departments where they were before the
project was initiated.
In the performance of his functions and in his relationships
with the client, as well as with superior-level organizations, sub-
contractors, and other outside organizations. the program
manager represents the amalgamation within the authority
granted to him by the General Manager. When necessary, he
coordinates his decisions with the amalgamation's planning bodies
and functional managers.
In addition to his administrative, planning. and coordinative
functions, the program manager performs general (interfunc-
tional) management and directly participates in the elaboration of
the process and engineering documentation and in the organiza-
tion of tooling support. material and technical supplies. tests.
pilot production, and delivery of the prototype item to the
appropriate interdepartmental (interbranch) commission.
Besides the above-mentioned functions, the program manager
organizes all the required project accountability (determines its
conformity to the established criteria of completeness and relia-
bility and approves it). He also provides for the required feasi-
bility studies. as well as for the relevant documentation of the
actual effectiveness of the new technology, so that he can estab-
lish and approve a central bonus fund for its development and
assimilation. He elaborates proposals for the allocation of the
expected and actual bonus fund among the chief executives and
support departments and submits them to the General Manager
for approvaL
In this activity relating to organization. engineering, and
paperwork, for some jobs the program manager can involve:
(1) Employees directly subordinate to him.
(2) The department for planning, coordination. and control of
new technology.
(3) Chief executives and contributors.
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In order to accomplish successfully the objectives set for
him, the program manager is given the following authority:
(1) He may supervise formulation of the program plan in relation
to the orientation, content, resources, and schedules of
work and submit it for consideration by the Council for pro-
ject assessment and for the General Manager's approval.
(2) He may approve all the corrections (adjustments) in the
operational plan of action. If necessary he may reallocate or
additionally allocate resources, and in the case of conflicts
relating to the nature and content of plan corrections he
refers the matters to the General Manager, who makes a
decision after mandatory consultation with the program
manager.
(3) He may order all the alternative organizational and techno-
logical decisions of the first type and the relevant documen-
tation to be initiated by the General Manager or Director for
Engineering.
(4) He is authorized to approve:
(i) The technical documentation reflecting decisions of the
second type (working drawings for components. partial
assemblies, tools, tooling, packing, etc.; flow process
charts for the basic production; the technical require-
ments on externally furnished items, semiprocessed
products. and materials; programs of tests and pilot
production) and any necessary modifications thereto.
(ii) Interfunctional work schedules.
(iii) Summary cost accounts for labor, materials, tools, and
power.
(iv) Inventory standards and their delivery schedules.
(v) All other documentation related to the quality and
schedule of program implementation.
Before approving the documentation, the program manager
may ask for any kind of information concerning the reliabil-
ity of the submitted calculations and for additional justifica-
tion of the proposed alternative decisions; he may also urge
additional projection. calculation, and production to allow
better substantiation and realization of a decision, as well as
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to allow the necessary amendments to be made to the pro-
posed documents.
(5) He may insist that department managers and chief execu-
tives supply information about the progress of project imple-
mentation and explain the reasons for failures to fulfill work
envisaged by the plan. He may issue instructions to chief
executives about actions needed to ensure timely and proper
performance and he may suggest that the superior line
managers exert influence on the chief executives in order to
guarantee implementation of the program plan. He is also
empowered to reject adjustments of the plan and activities
that were made without his consultation and that do not con-
tribute to the timely and appropriate fulfillment of the pro-
ject work. All similar activities, no matter who suggests
them, should be discussed with the program manager and no
decisions should be taken without his agreement.
(6) The program manager may evaluate the fulfillment of the
program plan by the cooperating departments and approve
the monthly or quarterly reports submitted by them; the
reports serve as a basis for the current bonus allocation. If
the reports do not bear the program manager's signature,
which confirms the timely and complete fulfillment of the
planned volume of work on the program, a department is not
entitled to a quarterly bonus or the premium wages for the
results achieved in socialist competition.
(7) The program manager may submit proposals to the General
Manager for allocation of the centralized incentive fund for
the development and introduction of new technology among
the departments and chief executives. This document will
not be approved unless the program manager signs it to con-
firm his agreement with the proposals.
The accounting documents dealing with costs are only con-
sidered to be valid if they are confirmed by the signature of the
program manager. Overspending of resources allocated for pro-
gram implementation is only acceptable with the program
manager's agreement and when properly substantiated. The pro-
gram manager's approval is also necessary before resources can
be expended for purposes other than those of the program.
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The program manager bears full responsibility for (and
reports to the General Manager on) the scheduled and complete
implementation of decisions approved by him personally or by a
superior executive, for the timely referral to UETM's top manage-
ment of matters requiring their attention, and for the perfor-
mance of employees directly subordinate to him.
The implementation of goal-oriented programs is financed
from the aggregate resources of the amalgamation; therefore one
of the functions of its top management is to allocate, coordinate,
and control the utilization of resources. A specialized functional
body was established for this purpose at UETM: the department
for planning, coordination, and control of the introduction of new
technology. In the matrix organizational structure this depart-
ment is engaged in the following tasks:
(1) It examines the assignments of the Engineering Department
of the Ministry of the Electrotechnical Industry of the USSR
and the proposals of external bodies for the design,
engineering, and production of new technology. It also for-
mulates a draft plan, balanced as regards volumes,
schedules. and resources, coordinates this plan with UETM's
planning bodies and functional unit managers, and submits a
draft plan of the development and introduction of new tech-
nology for the approval of the Director for Engineering.
(2) It studies and coordinates the schedules and resources of
plans related to R&D for new technology, the engineering
preparation of production. and the production of new items
and program plans.
(3) It obtains information from department managers and chief
executives about the progress of plans, analyzes this infor-
mation, and submits proposals to department and program
managers for the required adjustments to the plans and to
the measures aimed at elimination of deviations from plans.
(4) It considers the suggestions made by department and pro-
gram managers about amendments to plans, coordinates them
with the managers concerned, approves amendments to plans
for work that is not included in the programs, and intro-
duces the necessary corrections in the plans of functional
units.
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(5) It keeps the accounts for work related to the design and
production of new technology.
(6) It prepares documentation connected with the appropriation
of bonuses from the centralized bonus funds and with the
introduction of new technology in projects not included in
the programs, it assesses the completeness and relevance of
this documentation, submits it for the approval of the Direc-
tor for Engineering, and coordinates it with a superior-level
organization.
(7) It provides for the necessary reports and decisions of the
Council for Project Assessment, for collection and duplica-
tion of the material, for notification of the Council members
of the time and agenda of sessions, and for the keeping of
the Council's files.
(8) It provides for the preparation, registration, and duplication
of general and technical documentation for program
managers, for the collection and processing of information
for program managers, and for the organization of meetings
called by program managers (notification of participants,
taking of minutes, formulation of decisions, etc.).
In accordance with the objectives set for the department of
new technology planning, its manager is granted the following
authorities:
(1) He may apply to department managers and chief executives
for proposals relating to the development and manufacture
of new technology and he may make the necessary correc-
tions to the plan.
(2) He may demand from department managers and chief execu-
tives the accounting documents (specifying the required for-
mat and time of presentation) concerning the results of the
work accomplished.
(3) He may confirm the fulfillment of the parts of department
plans related to the work included in the programs.
(4) He may inform the functional unit managers and the Director
for Engineering of the need for administrative measures
relating to department managers for the elimination of devia-
tions from the plan.
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The employees of the department for planning, coordination,
and control of the introduction of new technology are responsible
to the Director for Engineering for:
(1) The timeliness of the elaboration and submission for appro-
val of plans (and corrections to plans) for the development
and production of new technology.
(2) Timeliness in the presentation of progress reports.
(3) The correctness of calculations of volumes, schedules, and
resources connected with the development and production of
new technology.
(4) The completeness and reliability of information presented.
(5) Timeliness in notifying the functional managers and the
Director for Engineering of the need for interference in
order to prevent or eliminate deviations from the plan in the
course of work.
(6) The implementation of decisions of the General Manager. the
Director for Engineering, and the Council for project assess-
ment.
The implementation of a program often requires the involve-
ment of a large number of participants, and the program manager
cannot keep in direct contact with all of them. In view of this.
the program management system introduced the category of chief
executives. The purpose of this functional level is as follows. All
the participants in the program whose job results do not directly
influence the objectives or schedules of implementation of the
program (or its phases) do not report directly to the program
management. They are directly subordinate to their line manager,
who sets objectives for them, to orient their decisions, and pro-
vides methodological guidance for their activities. It is this
manager who is given the status of chief executive, and in the
context of the program plan he becomes an element in the func-
tional relationship with the program manager.
Chief executives are usually assigned to all the jobs that are
included in the program and performed within independent struc-
tural units of the management and production systems. A candi-
date for the role of chief executive is usually nominated by the
manager of the corresponding department and is then considered
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and approved by the program manager. The chief executive is
officially appointed by the General Manager when the aggregate
program plan is adopted. The grounds for appointing an employee
as chief executive are his professional competence in relation to
the program jobs and his possession of the authority (consistent
with his position) for line and functional supervision of the work
performed by other executives.
In the line subordination a chief executive reports to his
superior manager (concerning fulfillment of the plan in terms of
purpose, content, volume, schedule, resources, direct accounta-
uiii~y, reward and punishment - as far as the organization of work
is concerned), and in the functional relationship he reports to
the program manager (on the content and nature of decisions con-
cerning the program, as well as on methods of their development
and on the content and character of management information).
When a chief executive is assigned jobs connected with only one
program, he may be transferred into direct line subordination to
the program manager.
The functions of each chief executive are defined in the
context of the character and content of his objectives and flow
from the responsibilities fixed in his position description and his
department's "charter". In addition, a chief executive performs
some organizational functions stemming from the program manage-
ment mechanism:
(1) He submits progress reports in the required format and at
the required time to the department for planning, coordina-
tion, and control of the introduction of new technology. He
reports possible deviations from the plan in good time and
submits to the program manager (at his request) explana-
tions for deviations from expected results.
(2) He also informs the project manager and his superior
manager of the need for adjustments in the plan relating to
schedules and resources, if there are sufficient grounds for
these changes.
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6.4. Specific Features of the Matrix Structures
and their Efficiency
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The bodies of goal-oriented engineering program management men-
tioned in the previous section may effectively function, within the
line-functional structure, only if managerial functions are
thoroughly distributed among individuals and units for the dura-
tion of program implementation.
Fiigure 6.3 contains a typical redistribution of functions
consistent with the job and unit descriptions used at the UETM
amalgamation, and could well be applied to management systems of
different goal-oriented programs of economic, social, and product
quality improvement. etc. The chart illustrates the delegation of
decision-making authorities to lower management levels (e.g., the
functions of goal-oriented engineering program leaders and
responsible officers), while the key strategic questions remain
the prerogative of the uppermost level. It can also be seen that
such managerial functions as decision making, administrative
direction, and coordination are no longer duplicated. Only those
functions that are easy to monitor from above and that do not
affect the decisions made are distributed among several officers
or bodies. This approach ensures the required organizational
level of managerial interrelationships, a correct understanding of
the goals faced, and a balanced responsibility for their accom-
plishment.
The redistribution of functions should also entail a new
status for each person or body within the management system
with regard to their responsibilities and authorities. The matrix
shows that some persons acquire increased powers and new
responsibilities relative to implementation of the engineering pro-
gram. However, in other functional activities their subordination
and powers remain unchanged. This creates a certain instability
in managerial relationships, promotes informal relations, and
requires higher professional competence from individuals whose
status can change upwards or downwards. The introduction of
program management systems requires extensive preparation, not
only in the organizational and legal spheres, but also in the
psychological sphere.
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Experience at UETM revealed that special emphasis must be
placed on the selection of goal-oriented program leaders.
Although their assignment is only temporary, their high status
and authority imply a high level of responsibility.
To ensure the maximum proficiency of program leaders and
the maximum efficiency of the entire matrix management mecha-
nism, the UETM amalgamation broadly employs a network planning
and management system for the development and introduction of
new technologies. The work in this area is distinguished by a
large number of varied activities and contributors that cannot be
properly standardized. Accordingly, the R&D plans are always
uncertain with respect to timing and resources.
World experience has shown that the best method of manag-
ing this kind of project is by network modeling and minimization
of the length of critical paths. No program plan is approved by
the Chief Executive of the amalgamation unless the appropriate
network chart is presented.
Depending on its volume and complexity, each activity may
be carried out according to a separate, more detailed plan. The
development of network charts, the calculation of critical paths,
and the estimation of the time for completion and introduction of
changes into the plan require extensive participation of the orga-
nizational development and CBMS center employees.
The matrix management of innovations, the elaborate alloca-
tion of functions, authorities, and responsibilities among the
operating and newly established bodies, and the broad application
of the data-acquisition system and computer technology to moni-
tor progress have made it possible to accelerate substantially the
technological advance at the amalgamation and to achieve substan-
tial increases in the efficiency of new technology.
It should be noted that the development of a management
system for goal-oriented engineering programs at the amalgama-
tion is not yet over. Although the general methodological and
organizational solutions regarding the system structure as a whole
have been found, the specific management organizational forms of
various programs and the mechanism of relationships between the
established and new services and units have still to be developed.
Practice has shown. for example, that the leaders of the
most complex projects need a small functional office staffed by
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the most qualified specialists, as well as by administrative person-
nel and public representatives. This office must quickly solve
some of the simpler problems (the solutions later go for the
approval of the Project Assessment Council), secure more effec-
tive supervision of responsible officers at all levels, and develop
and apply certain administrative measures for influencing amalga-
mation employees.
This is how, for example, the order for the manufacture of
hydraulic generators for the Nurek hydraulic power plant was
executed. First, the project was given the green light. The teams
at the parent plant - the manufacturer of the generators - and
the installation teams at the Nurek hydroelectric plant chal-
lenged each other to a program of "socialist emulation". As a
result, the development and production processes were signifi-
cantly accelerated and the first generators were manufactured,
installed, and put into operation well ahead of schedule.
The efficiency of horizontal management of the development
and introduction of new technology can be clearly proved by com-
paring the results of two job-organization options.
Thus, the development and introduction of a unified system
of aerial, high-voltage switches went on for six years. This pro-
ject involved a great number of research institutes, design and
technological bureaus, laboratories, and production units. Activi-
ties were managed around the line-functional principle on the
basis of a vertical hierarchy. All the problems were solved
exclusively at the top level, since the engineering design and part
of the research were carried out at the Lenin All-Union Electro-
technical Institute. the technical documentation was developed at
the research institute attached to the amalgamation, the start-up
and monitoring of the order were the responsibility of the plant's
designers and production engineers, pilot samples and prototypes
were manufactured by pilot and production shops of the parent
plant, tests and research were carried out at the research insti-
tute. and the development batch and installation were the respon-
sibility of the production services. This procedure of project
implementation. where there was no single manager responsible
for the entire project, resulted not only in a longer lead time,
which extended beyond schedule, but also in a number of mis-
takes and failures.
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A quite opposite example is provided by the development of
high-voltage thyristor blocks for direct-current power lines.
where a matrix management structure was employed. It took less
than a year to carry out the research and design, to develop the
technology, and to manufacture for the first time in the USSR
unique devices for converting extra-high alternating current into
direct current. With the old management system. this volume of
research. design. technological, and other activities would have
taken three to four years. It is worth pointing out that the job
structure and relationships were nearly the same in this case as
in the first example (with the involvement of the Lenin All-Union
Electrotechnical Institute. factory designers and researchers,
production engineers, pilot and production shops, etc.).
The horizontal management structure made it possible to
develop engineering documents for, and to manufacture and
deliver. the 240 MWthermal generator to the Ust-Ilim power sta-
tion construction site in a short period of time. Several other
examples of the effective application of project matrix manage-
ment structures could be cited. Experience of the successful
application of goal-oriented engineering programs for managing
the development and introduction of new technologies has pro-
vided the amalgamation with solid grounds for applying this form
of organization more extensively and for shifting exclusively to
matrix management structures.
CHAPTER SEVEN
The Management System of the
Goal-Oriented Environmental
Protection Program in the
Latvian SSR
1.1. The Role of Environmental Protection Programs
The problems of environmental protection and the rational use of
natural resources have, in recent years, been at the center of
attention in the USSR. They are regarded as tasks of national
priority, requiring the concentration of considerable resources, a
scientifically sound approach to the development of environmen-
tal protection measures and to the utilization of natural wealth,
and the appropriate large-scale organizational and management
changes.
Leonid Brezhnev noted that "there are different ways of
using nature. One can leave in one's wake barren, lifeless
expanses that are inimical to man - the history of mankind knows
many such examples. But it is possible and necessary to improve
nature, to help it unfold its vital forces more fully." The law
adopted by the Supreme Soviet of the USSR in 1972, the decisions
of the 25t::l Congress of the CPSU. and the special decrees of the
leading state bodies on various aspects of environmental
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protection have determined that this problem should be
approached as a task of state importance, requiring the allocation
of large funds for its solutions and enormous development work at
different levels and in various spheres of activity.
Environmental protection measures and the rationalization
of the use of resources are being carried out in many different
directions. At present, they are designed and implemented
according to various national economic plans. such as national
economic. branch, and regional plans for environmental protec-
tion, schemes for the comprehensive protection of the environ-
ment and the rational use of natural resources, and goal-oriented
programs of environmental protection. These plans are charac-
terized by the following features.
The plan for environmental protection is a totality of tar-
gets worked out by Gosplan and the planning committees of Union
republics, together with assignments of tasks and allocations of
resources to specific organizations for environmental protection
measures by branch (republic) ministries and agencies, by bodies
of the Soviets of People's Deputies. and by industrial, city, agri-
cultural, transport. and other organizations. At present, the plan
for environmental protection measures is being developed at
branch and territorial levels. It is coordinated with the overall
plans for capital investment and for increased production capa-
city.
The scheme for comprehensive environmental protection
and rational utilization of natural resources is a preplanning
document containing scientifically based elaborations of environ-
mental protection measures aimed at the solution of environmental
problems in a certain region; it serves as the main guide in the
formulation of final plans for environmental protection measures.
This scheme should be regarded as a basis for the long-term plan-
ning of environmental protection measures. At the same time the
scheme is a part of the comprehensive program for environmental
protection and the rational utilization of natural resources. It
specifies environmental protection measures at a regional level.
The program of environmental protection measures is a
set of documents for future (medium-term) planning, oriented
toward the achievement of the final goal (the solution of ecologi-
cal problems). It coordinates environmental protection measures
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with the rational utilization of natural resources, determines the
content and the schedule of implementation of measures, and
assigns the responsibility for implementation of the program to
specific organizations. This program is a planning document
whose enactment is obligatory. For this purpose it is necessary
to coordinate it completely with the branch and republic plans
for capital construction and financial, labor, and material supply.
The types of planning mentioned serve different functions in
the solution of environmental protection problems. The scheme is
a scientific elaboration of environmental protection measures
from the point of view of ecological problems. The goal-oriented
program links all the environmental protection measures into an
integrated system and envisages all the activities, from R&D to
planning, organization, and implementation. The plan transforms
the program into targets for existing organizations and allocates
appropriate resources to them.
Elaboration and implementation of goal-oriented programs
plays the most important role in all the planning and management
activities in environmental protection. This follows from particu-
lar features of the environmental protection activities and of the
rational use of natural resources, such as the following:
(1) The effective implementation of environmental protection
measures requires close coordination of current activities
with regard to final program goals.
(2) Environmental protection problems are of an interbranch
and interagency character, owing to the unity and interrela-
tionship of all the elements of an integrated ecosystem.
Measures for the protection and use of water. land, forest,
and other resources, as well as of wild life, cannot be elab-
orated and implemented separately according to administra-
tive and territorial divisions.
(3) The spatial dividing lines of problem situations (in river
basins, zones of air pollution, in large tracts of forest, etc.)
may not correspond to the existing administrative, economic,
or territorial boundaries. It is therefore impossible to as-
sign the task of implementation and control of environmental
MANAGEMENT OF AN ENVIRONMENTAL PROTECTION PROGRAM 229
protection activities to a single, responsible administrative
unit.
(4) The appearance and solution of problem situations may not
coincide with the adopted system of one- and five-year plan-
ning cycles or with the elaboration and implementation of
national economic plans.
The planning documents that can be developed, with due
account of these specific features. are goal-oriented programs for
environmental protection. However, these programs cannot
replace branch and regional plans for environmental protection
and the rational use of natural resources, since organizations
actually make economic use of natural resources and create a
human impact on the environment at branch and regional levels.
Therefore. it is necessary to coordinate goal-oriented programs
for environmental protection with branch and territorial plans on
the basis of a program management approach.
Nationwide environmental protection activities can be
described as a hierarchy of programs, both national and regional.
The latter can be classified according to different dimensions:
(1) Administrative (comprehensive republic, oblast, and city
programs, etc.).
(2) Ecological zone (a program for the purification and the
rational use of a river basin, or a program for the protection
and rational use of a large forest or mountainous tract, a
land area, etc. regardless of its administrative affiliation.
(3) Problem of installation (programs to restrict the impact of
pesticides, to rehabilitate an animal population, to set up
purification installations at a particularly large enterprise,
etc.).
The present strategy is to elaborate gradually a set of
linked, goal-oriented programs based on different dimensions and
having different degrees of urgency and priorities with a view to
their eventual amalgamation into a single system of environmental
protection measures.
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7.2. The Environmental Protection Program of the
Latvian SSR
The Latvian SSR, one of 15 Union republics of the USSR, has an
area of 63700 km2 and borders on the Baltic Sea. Its population
is 2530000 people. The leading branches of industry in the
republic are transport engineering, the electrotechnical indus-
try, radio engineering, instrument making, the knitwear industry,
and the meat-and-dairy and fishing industries. Agriculture is
advanced, specializing mainly in beef and dairy cattle and hog
breeding. (
The republic is situated in the zG'ne of temperate continental
climate affected by the air masses of the Atlantic. The annual
precipitation is 600-700 mm. About a quarter of the territory is
occupied by mixed forests and turf-podzol soils are predominant.
Soil drainage increases the amount of arable land. The relief of
the territory is mostly plains. The total length of rivers is
approximately 4500 km, the most important rivers being the
Western Dvina, the Lielupe, the Gauya, and the Venta. The repub-
lic is rich in lakes. The economy and ecology of the republic are
greatly influenced by the Baltic Sea, with its ports free of ice all
year round and with its fishing trade.
There are 56 cities in the republic, the largest of which are
Riga (population 765000), Daugavpils (107000), Liepaja (97000),
Elgava (56000), Yurmala (56000), Ventspils (43000), and Resekne
(33000). There are also 35 settlements of city type. The rural
population comprises 36% of the total.
Since the adoption of government environmental decrees a
whole set of measures aimed at the prevention of negative impacts
of human activities on nature have been carried out in the Latvian
SSR. Although in the republic as a whole there was no immediate
ecological danger and significant deviations from the approved
standards of quality of air. water, and soil were observed only in
certain isolated cases and periods, nonetheless the long-term
task of environmental protection has been established. Accumu-
lated experience and practice confirm that a problem of such a
great scale as environmental protection and the rational use of
natural resources cannot be effectively solved by dispersed
efforts, and that a system of separate measures planned for
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different natural resources and spheres of the ecosystem does
not guarantee the desired results. New conditions required the
creation of a new interbranch system to coordinate the economic
use of natural wealth and resources with environmental protec-
tion.
In accordance with the Decree of the Council of Ministers of
the republic a comprehensive program. Protection of the
Environment and Rational Use of the Natural Resources of
the Latvian SSR for 1976-1990. has been worked out. It is a sys-
tem of interrelated and coordinated economic. production, organi-
zational. R&D. and social plans for activities intended to achieve
considerable improvement in the state of the environment. The
implementation of the plans. already at the first stage in the
tenth five-year period, requires the expenditure of 827 million
rubles. The comprehensive program includes a list of the main
targets in every aspect of environmental protection. the totality
and schedule of activities. the definition of required funds. the
assignment of program tasks to specific organizations. the timing
of their fulfillment. and the expected results. The program
required the participation of a large number of organizations
belonging to different branches and agencies, not only at repub-
lic, but also at Union and Union-republic levels.
As guidelines for developing comprehensive programs of
environmental protection and the rational use of natural
resources the following classification scheme has been adopted
[46].
A comprehensive program is a list of a whole set of inter-
related socioeconomic. production-technological, R&D. and orga-
nizational measures for the protection and rational use of the
environment, together with calculations of the necessary
resources. identification of the participants, and timing of the
realization of the measures. The implementation of the measures
ensures the achievement of stated program objectives, based on
the scheme for environmental protection and the rational use of
natural resources.
A subprogram is a composite part of the comprehensive
program characterized by one objective. homogeneity of the
sphere of activities. and relative independence of implementation
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(e.g., a subprogram for the protection of an air basin as a part of
the comprehensive program).
Progra.m a.ctivity is the main component of a subprogram
and is characterized by distinct, quantitative criteria for its
implementation in relation to the solution of a problem situation
by a group of participants appointed on the direction of higher
authority and allocated resource support. (One example here is
"drainage of waterlogged forest territories over an area of
240000 ha".)
The initial stage in forming a system of program management
is the definition of program objectives. The general long-term
purpose of the program is to ensure the necessary ecological con-
ditions for social production and for the normal activities of the
population of the republic through conservation and all-round
development of the resources of the environment.
In the first stage of the realization of the long-term pro-
gram, covering the tenth five-year period, a more specific objec-
tive has been established to ensure a considerable decrease in
the negative impact of industry, agriculture, and other branches
of the national economy on the environment: the protection and
improvement of the natural resources of the Latvian SSR. This
objective is divided into second-level subgoals, which include the
following:
(1) To rationalize water consumption, to decrease sharply the
discharge of polluted effluent into open water reservoirs,
and to create conditions to stop completely the discharge of
untreated effluent by 1985.
(2) To decrease by 1980 the total discharge of pollutants into
the atmosphere by enforcing standards for the concentra-
tion of pollutants of all types in the air basin.
(3) To expand the arable area through soil improvement, irriga-
tion, recultivation, and implementation of the program of soil
erosion control.
(4) To ensure speedy reproduction of forest resources and con-
servation of their water-protection and erosion-control qual-
ities.
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(5) To expand reproduction of the fish population and to
increase the fish resources of natural water reservoirs and
other water-storage bodies.
(6) To ensure conservation. expansion, and regulation of the
development of the ecosystem by eliminating the unfavorable
impacts of economic activity.
It was considered expedient to set up a three-level struc-
ture of goals and types of program activities. The overall objec-
tive corresponds to the whole program, the second-level goals
correspond to subprograms, and the lowest level of goals
corresponds to the program activities of the basic components of
the subprograms.
The analysis of the set of measures of the program for
environmental protection and the rational use of natural
resources reveals the expediency of dividing all the subprograms
into two major groups:
(1) Subprograms of main activities are aimed directly at the
conservation, development, and rational use of particular
types of natural resources in the following elements of the
environment: the air, water bodies, land and soil, forests
and plant world, mineral resources and subterranean waters.
hydrobiological units, reserves and wild life, etc.
(2) Subprograms of support activities are aimed mainly at the
creation of the conditions necessary for successful fulfill-
ment of measures in the subprograms of main activities. It is
recommended that this group should include the subpro-
grams that provide material-technological conditions and
that develop the construction potential for the realization of
the comprehensive program: that is, the implementation of
R&D activities; the development of control and monitoring
systems; the provision of information support of programs
for conducting research and making sound program-
management decisions; the training of personnel to carry out
activities envisaged by the program; the provision of ecologi-
cal education and propaganda among the population; the
administrative, legal, and organizational support of the pro-
gram.
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Together with the above-mentioned classification of types of
environmental protection activities it is expedient to single out
problem situations as a main element in the schemes for
environmental protection. The problem situation should be
regarded as a starting point for one or several program activities
included in subprograms of the main activities.
In conformity with the specific character of the Latvian
republic program a list of subprograms of main and support activi-
ties was adopted (Figure 7.1). Each of these subprograms has its
own goals and several hundred concrete measures mapped out for
realization in the tenth five-year period. Among the subprogram
activities projected for the tenth five-year period are: the con-
struction of water purification installations in the Moscow district
of the city of Riga (with a capacity of 42000 m3 per day). at the
Sloka cellulose and paper plant (120000 m3 per day). and else-
where; the setting up of gas and dust trapping installations at the
enterprises of the Latvian Ministry of State Agricultural Pur-
chases (with a total capacity of 2745000 m3 of gas per hour). at
the Valmiery mixed feed plant (400000 m3 of gas per hour). and
elsewhere; artificial forest rehabilitation over an area of 52000
ha; the draining of marshy forest tracts over an area of 83000 ha.
The implementation of these large-scale measures was
intended by 1980 to decrease the volume of polluted effluent
discharged into open water reservoirs in the republic by 21.4%. to
decrease the total discharge of harmful substances into the atmo-
sphere by 8.5%. to expand the area of drained land by 34% and of
irrigated land by 107%. to increase the stock of valuable edible
fish in natural water bodies by 68%, to reforest artificially an
area of 42000 ha. to take stock of protected territories. and to
prevent the degradation of demonstration ecological plots and
national parks. The planned rates of growth of environmental
protection activities for the given planning period are appropri-
ate. since with the expansion of production activities the growth
of pollution is being restrained and the state of the environment
is being considerably improved. Thus. a solid basis will be estab-
lished for achieving the final objectives of the subprograms and
the whole comprehensive program during the subsequent period.
The elaboration of program activities included the design of
various alternatives, allowing for the comparison and choice of
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Comprehensive program on
Environmental Protection and the
Rational Use of Natural Resources
in the Latvian SSR
Subprograms of main sctivities
•
Protection and rational
use of water resources
Protection of air basin
Protection and rational
use of land
Protection and rational
use of forest resources
Protection and reproduction
of fish resources
Development of reserves
and recreation lones
1
I
Program measures of
Isupport activities
Subprograms ofwpport «tivities
...
Development of control
and monitoring systems
Information support of
comprehensive programs
R&D and experimental
and design work
Training of personnel and
improvement of qualifications
of engineering and technical
personnel
Propaganda and cultural
and educational work
!
I
Program measures of
Imain activities
Figure 7.1 General slruclure of lhe program for environmenlal pro-
leclion and lhe ralional use of resources in lhe Lalvian SSR.
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more effective and economically sound decisions and for the coor-
dination of environmental protection and production goals. Thus,
for instance. the assessment and analyses of the subprogram
"Protection and rational use of water resources" have shown that
by traditional methods alone it would be impossible to achieve the
planned goals for ensuring a rigid economy in the use of fresh
water in all the branches of the national economy. while simul-
taneously achieving a sharp decrease in the discharge of polluted
water into open water reservoirs. Taking this into account. an
alternative has been chosen that provides, together with an
increase in the capacity of purification systems, a considerable
expansion in the use of recycled water and the implementation of
technological processes aimed at reducing effluent and the
degree of its pollution.
The most interesting measure in recycled water use is the
establishment during the tenth five-year period of a system at
the Daugavpils chemical fiber plant, with a capacity of 355 000 m3
of recycled water per 24 hours, and a system at the Valmiery
glass fiber works. with a capacity of 54000 m3 of recycled water
per 24 hours. Both these chemical works will cease to discharge
polluted effluent and win ensure considerable economy in utiliza-
tion of water resources. Overall, by the end of the tenth five-
year period the amount of recycled water should be increased by
86% compared to the 1975 level. During this period the share of
recycled water in the total volume of water utilization should
increase by 10%. Together with other water protection measures
this will decrease the amount of polluted water discharged into
open water bodies in the republic by 21.4%. Other subprograms
were analyzed in the same manner.
7.3. The Organization of Program Management
In considering the problems of managing the environmental pro-
tection program in Latvia some difficulties were identified. The
first problem is the great number of participants and their
interrelationships due to the large-scale interbranch and
interagency nature of such comprehensive programs. For the
elaboration of the program alone it is necessary to involve over
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200 R&D, design, and other organizations. Nineteen republic and
11 Union-republic ministries and agencies, 69 enterprises of
Union subordination, 25 enterprises accountable to All-Union
bodies, 27 district and seven city executive committees of Soviets
of People's Deputies will participate at all the stages of formula-
tion and realization of subprograms and program activities. The
second problem is that among the organizations who produce
negative impacts on nature and who use natural resources, there
are enterprises and other organizations of both Union and repub-
lic subordination. This leads to the dispersion of decision-making
authority in this field among different levels of economic adminis-
tration. The third problem is the necessity to integrate all these
activities because of the holistic nature of the ecosystem; with
regard to management this requires the concentration of author-
ity and responsibility and their appropriate distribution among
program participants in accordance with their place in the pro-
gram structure [47].
The important point is that the set of bodies that deal with
environmental protection in the republic did not comprise a
comprehensive management system. Therefore. they could not
provide effective management of the comprehensive program from
its scientific elaboration to its practical implementation. The
department of environmental protection of Gosplan of the Latvian
SSR, a planning unit established at the beginning of the 1970s,
could not solve all the problems of implementation and coordina-
tion of activities in the sphere of environmental protection. A
commission on environmental protection under the Council of Min-
isters of the Latvian SSR possessed sufficient authority, but it
could not effectively discharge the activities owing to the
absence of an authoritative middle layer of management that could
become a connecting link between specific program participants
at lower levels and the top republic executive level.
The application of a goal-oriented program approach to the
problems of nature protection and the rational use of the natural
resources of the republic raised the elaboration and planning of
environmental protection activities to a new level and demanded
new organizational decisions.
The organizational structure of program management should
ensure the effective performance of major management functions:
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the prOV1SlOn of general management of the program and its
integration into a unified set of interrelated activities; the plan-
ning and analytical elaboration of program measures and their
linkage with the national economic plan and with the allocation
and utilization of resources; goal-oriented implementation of pro-
gram measures and control and feedback in the system of program
management. The set of bodies. units, and positions carrying out
these functions is shown in the scheme of program management
bodies in Figure 7.2.
The scheme of management was based mainly on the use of
already existing bodies of economic management of the republic.
It is designed as a matrix system with line control over program
participants proceeding vertically from the chief executive of
the program through successive levels of the Commission on
Environmental Protection of the Council of Ministers of the
Latvian SSR attached to him, and the chief coordinators and
responsible planners of subprograms. Horizontal influence goes
through the department of environmental protection of Gosplan of
the Latvian SSR and its curators.
Let us now examine the purpose and main tasks of the
separate elements in the organizational system of program
management. which is divided into the following major subsystems.
7.3.L. General Program Management
The subsystem of general program management should provide
the overall administration of the program at all stages of its elab-
oration. planning, and implementation. together with the sub-
ordination of the separate environmental protection measures to
end results and their integration into a total organizational sys-
tem. It should be based on the unity of command and collective
leadership principles and include the following elements.
The chief executive of the program is a person who bears
the main responsibility for the realization of the whole program in
the region. He is vested with the necessary power to make the
most important decisions at all stages in the elaboration. plan-
ning, organization. and implementation of the program. The chief
executive of the program should be appointed by a sufficiently
high authority to provide him with the necessary rights to direct
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program participants and to be a chairman of the commission
supervising the program.
It was decided that, because of the interdepartmental and
multibranch character of the program, general administration
could be effectively carried out only at the level of the Council of
Ministers of the republic (though for some other programs the
level of separate ministries and agencies might be sufficient).
General supervision of the comprehensive program was therefore
assigned to a deputy chairman of the Council of Ministers, who is
also chairman of Gosplan of the republic. He is the chief execu-
tive of the program, the person who has the most responsibility in
the republic for the implementation of the program at the highest
level of authority.
The commission on program management is the program's
main collegiate body. It defines objectives and measures for the
program, approves plans for its implementation, and organizes and
controls the course of its realization. The main purpose of the
commission is to ensure joint decision-making concerning the most
important problems of the program. It should therefore be
staffed in such a way as to have representatives of all the organi-
zations (including large-scale enterprises) whose activities create
problem situations or assist in their solution. These representa-
tives should be executive officers of organizations and possess
sufficient authority to make decisions in relation to their organi-
zation in the course of the commission's work.
The permanent members of the commission are the chairman
of Gosplan of the Latvian SSR (the program's chief executive), his
deputy, the ministers for forestry and the timber industry, for
soil improvement and water economy, and for agriculture, the
chief sanitary inspector of the republic, the vice-president of
the Latvian Academy of Sciences, the first deputy chairman of
the Society for Conservation of Nature and Historical Monuments
of the republic, the director of the scientific research planning
institute of Gosplan of the Latvian SSR, and the minister for
higher and special secondary education. The coordinators of the
chief subprograms are enlisted members. When necessary, other
executive officers and participants of the program are included
in the commission.
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The staff body of the subsystem of general program manage-
ment is a special unit with one or more employees that provides
information and analytical services to the chief of the program
and the commission. In the present program this job is done by
the department of environmental protection of Gosplan of the
Latvian republic.
7.3.2. Program Elaboration
The subsystem of program elaboration should organize the
whole set of activities in program elaboration, from schemes for
the rational use of natural resources to concrete program mea-
sures intended for inclusion in the national economic plan. It
should ensure the coordinated implementation of scientific solu-
tions to the problems of protection and rational use of the
environment, and should carry out perspective planning and fore-
casting of program activities.
The main role in this subsystem is assigned to Gosplan of the
republic. Attached to it is a problem council for the elaboration
of the comprehensive program; this consists of representatives of
the major scientific institutions, ministries, and agencies that
develop general strategy in environmental protection and who ful-
fill the functions of head planners of subprograms. Together with
Gosplan of the Latvian SSR, the problem council formulates pro-
gram and subprogram problems and defines the character of and
assesses the most important environmental protection measures.
It selects head planners and sets initial targets for program elab-
oration. In addition, a council of scientific experts has been
established under the Latvian Academy of Sciences; this council
includes prominent scholars and representatives of academic
institutions, universities. and institutes. It deals with scientific
problems concerning the protection of the environment and the
rational use of natural resources.
This subsystem also includes a head program planner: the
Gosplan scientific research institute of planning. It provides
scientific guidance for program elaboration activities, ensuring
proper consideration of problem definition; it also assesses the
methods of problem solution and provides overall coordination of
planned measures. This institute provides functional guidance to
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organizations developing program measures for the solution of
particular ecological problems.
This system has made it possible to coordinate the activities
of the many scientific research institutions and design organiza-
tions that are involved in the elaboration of the subprograms, and
to prepare in a short time (approximately one year) a detailed
plan of the comprehensive program.
7.3.3. Planning Subsystem
The planning subsystem should ensure the integration of the
environmental protection measures recommended by appropriate
schemes into the national economic plan. as well as control of
their implementation through the use of the established planning
mechanism. This subsystem consists of the following components.
The regional planning body is a department responsible
for environmental protection measures within the sphere of its
responsibility and for the integration into the regional economic
plan of all other measures (among them measures planned by the
organizations of All-Union and Union-republic subordination).
This function is carried out by the main staff body of the whole
system of program management. Le.. the environmental protection
department of Gosplan of the Latvian SSR. In close coordination
with branch departments of Gosplan it develops plans for the
comprehensive program of environmental protection. taking into
account the corresponding section of the economic plan of the
republic. It also coordinates the whole process of elaboration
and planning of particular measures and sections of the
comprehensive program.
As a program planning body the department carries out the
following functions:
(1) Together with the head planners of subprograms it defines
the list of targets that are related to environmental protec-
tion and subject to inclusion in the economic plan.
(2) It elaborates preliminary targets in corresponding sections
of the economic plan and passes them to enterprises and
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organizations of local, republic, and Union-republic subordi-
nation.
(3) It participates in balancing expenditures for environmental
protection measures on equal terms with integrating depart-
ments for capital investment and for the economic plan.
(4) It controls (through corresponding branch departments of
Gosplan) the appropriate expenditure of funds for environ-
mental protection activities.
(5) It receives in proper time from branch departments draft
plans for capital investments and the implementation of new
facilities (including water purification installations) to be
composed into an integrated plan for environmental protec-
tion.
The department also carries out control and administrative
functions through newly appointed subprogram curators. Sub-
program curators are responsible for the balanced definition of
objectives, the coordination of activities, the rational allocation
of resources within each of the spheres of activity, such as water
resources, the air, land resources. and natural parks. covered by
the program; they also have similar responsibilities in support
subprograms. The curators also serve as a liaison with All-Union
planning and management bodies. There are five curators in the
department. Their main task is to ensure that actions in dif-
ferent program spheres are coordinated from the point of view of
their final program objectives. both at the elaboration and plan-
ning stages and at the implementation stage. They should ensure
feedback from implementation to planning of the program by
influencing the system, mostly through the national economic
plan, rather than through direct administrative control.
Acting on behalf of the program chief executive the curators
carry out their functions through the chief coordinators of sub-
programs in head ministries and agencies. and take an active part
in the work of program commissions established at their organiza-
tions. They prepare and submit to the chief executive of the pro-
gram and his commission all interagency matters that require
decision making at the highest level of program management.
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7.3.4. Control and Monitoring Subsystem
The control and monitoring subsystem exercises control and
monitoring in particular environmental spheres through the
organs of the State Committee of Hydrometeorology and Control of
the Environment of the USSR, the Ministry of Health Care of the
USSR, the Ministry of Agriculture of the USSR, the Ministry of
Fisheries of the USSR. the Ministry of Geology, and the State
Committee on Forestry. These organs gather information on the
state of the environment with the help of a control and monitoring
network and, when necessary, they apply sanctions within the
scope of their authority.
7.3.5. Program Information Subsystem
The program information subsystem includes the bodies of the
Central Statistical Agency of the USSR and the subsystem
"MIS-nature" set up in the framework of the republic's
computer-based system of planning calculation. This subsystem
primarily ensures the necessary planning and reporting of infor-
mation on the environmental protection activities. Work is also
being done on the setting up of a multipurpose data bank on the
ecosystem of the region that will be used to elaborate environ-
mental protection measures (including comprehensive schemes for
the protection of the environment and the rational use of natural
resources).
7.3.6. Program Implementation Subsystem
The subsystem of program implementation should ensure the
implementation of program activities in environmental protection
through industrial, construction, and other organizations by
exerting administrative and economic influence over them and by
controlling and coordinating their activities with regard to final
program objectives. The subsystem includes the following partici-
pants.
Chief coordinators of subprograms are selected from
among executives of the organizations (a republic ministry or
agency, a department of a city executive committee, a large
enterprise. etc.) that are responsible for the greatest volume of
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work in the given subprogram or that possess high competence in
the particular problem area. The chief coordinator carries out a
double function:
(1) He is an executive for environmental protection activities of
the subprogram in his agency and in this respect he has
authority and responsibility according to his position in the
agency.
(2) He is a coordinator of all the activities of the subprogram
and in this capacity he carries out a number of specific
functions and is vested with additional authority to exercise
functional guidance over the responsible participants in the
program activities of the subprogram entrusted to him.
In his activities the chief coordinator uses the authority of parti-
cipating organizations and the executive committees of local
Soviets for the effective and timely coordination of the work of
All-Union and Union-republic enterprises participating in the
subprogram. To carry out his functions he must have adequate
supporting staff.
Responsible participants in organizations in the region
are appointed in all the regional agencies, in the enterprises, and
in the local bodies whose activities are related to the implementa-
tion of the program measures. In the system of matrix manage-
ment they are doubly subordinate: vertically to their line
manager and horizontally (functionally) to the chief coordinator
of the appropriate subprogram. They carry out their functions
through personal contacts with their line manager and with the
program managers, thus minimizing direct contacts between them.
The responsible participant plays a leading role in the program
management, since he directly organizes the implementation of
program activities entrusted to his agency (enterprise).
In the systems for management of regional programs it is also
expedient to appoint responsible participants in higher
bodies (All-Union. Union-republic. republic) that supervise
enterprises located in the region. Their main roles are: to
ensure the realization of environmental protection measures that
are integrated into the national economic plan and that are being
implemented by enterprises subordinate to them in the territory
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of the region; to inform regional bodies of program management of
the intended changes in good time; and to coordinate with these
regional bodies any actions that bring about considerable changes
in program activities.
At different levels of the implementation subsystem (as well
as the elaboration and planning subsystems) it may become neces-
sary to strengthen coordination of interrelated matters. For this
purpose permanent committees can be set up; these committees
are regarded as working bodies for the consideration and making
(within the limits of the authority of their members) of decisions
that require thorough interagency and interbranch coordination
in their implementation.
7.4. Conclusions
Thus. the described organizational system for program manage-
ment makes it possible to coordinate the activities of regional,
local, and All-Union bodies that use natural resources and imple-
ment environmental protection. However. it should be taken into
account that this organizational mechanism of program manage-
ment is only a part of the general mechanism of environmental
protection. Other means of directing program planners and parti-
cipants are no less important. especially where there is no direct
or indirect organizational subordination to the bodies of program
management. Among such means of direction are:
(1) The national economic plan, which has the status of a legisla-
tive decision and into which environmental protection mea-
sures in the region are integrated according to planned
volumes and schedules.
(2) Legal control through the application of appropriate sanc-
tions for deviation from the established standards concern-
ing the state of the environment and for failing to fulfill
environmental protection measures.
(3) Administrative control through the inclusion in the organiza-
tional system of regional program management representa-
tives from higher administrative bodies that control the pro-
gram participants.
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(4) An economic mechanism for implementing environmental pro-
tection measures that transfers a certain share of resources
for environmental protection to the heads of corresponding
subprograms, and makes the financial position of an enter-
prise more dependent on its implementation of planned tasks
for environmental protection.
(5) Moral influence on executives and on the collectives of
enterprises and other organizations through party and pub-
lic channels.
A comprehensive approach to program management (Le., the
use of the whole set of planning, economic, legal. and other means
of direction, together with organizational means) is the basis of a
modern system for the implementation of environmental protec-
tion activities, which has still to be developed fully.
The proposed organizational system embraces and inte~rates
all aspects of the formation and implementation of the comprehen-
sive program. Its specific feature is the strengthened role of
Gosplan of the Latvian SSR in this process, with a simultaneous
redistribution of functions and objectives in the system of line
management of program activities. The system as a whole works
on the basis of combined vertical and horizontal management, Le.,
according to the principles of matrix management structures,
where top management delegates to a lower-level unit the author-
ity to direct program participants horizontally and not vertically.
Gosplan of the Latvian SSR can be regarded as one such lower-
level unit.
The expediency of such an organizational option is deter-
mined by the fact that a comprehensive approach to the protec-
tion and rational use of the environment in Latvia is quite new and
requires the finding, elaboration, and mutual coordination of new
and nontraditional measures. Consequently, the central role in
program management should be given to planning (to Gosplan). In
the system of Gosplan of the Latvian SSR the necessary experi-
ence and potential has been accumulated for the effective appli-
cation of goal-oriented program management, particularly in
environmental protection programs. The necessary information is
also concentrated here, and Gosplan has been entrusted with the
elaboration of a republic computer-based management information
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system ("RASU-Latvia"). Conditions have been created for the
setting up of a laboratory for comprehensive environmental prob-
lems, together with the scientific research institute of Gosplan.
Channels and forms of environmental protection activities have
been worked out for interaction with the All-Union bodies that
influence the implementation of environmental protection mea-
sures in the republic. The chairman of Gosplan is a deputy chair-
man of the Council of Ministers, which establishes an administra-
tive and legal foundation for exerting their influence on minis-
tries and agencies engaged in the present program, along both
functional (planning) and line-administrative directions.
Of considerable significance is the fact that such an organi-
zational option seems to be the most economic with regard to the
level of administrative and management expenditure for the pro-
gram, since it does not result in any considerable increase in the
size of administrative staff.
It should be emphasized that the described organizational
system is sufficiently flexible for its main principles and central
elements to be duplicated in the establishment of similar bodies
for environmental protection and the rational use of natural
resources in other regions.
At present, the Council of Ministers of the Latvian SSR has
decided that this comprehensive program of environmental pro-
tection and the rational use of natural resources, including the
organizational system for its management, will promote the most
effective solution of new tasks, both in the protection of the
environment and in the wider application of goal-oriented program
methods in planning and managing the socialist national economy.
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